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Oak Ridge, Tennessee 3783 l-0350 

Facsimile: (615) 2202100 

Commanding Officer 
Department of the Navy, Southern Division 
Naval Facilities Engineering Command 
Attention: B. K. Moring 1855BM 
2155 Eagle Drive, P.O. Box 190010 
North Charleston, SC 29419-9010 

SUBJECT: Bechtel Job No. 22567 
Department of the Navy Contract No. N62467-93 -D-093 6 
DO 0001, PSC 26 RADIOLOGICAL SURVEY REPORT FOR JACKSONVILLF, 

NAVAL AIR STATION, JACKSONVILLE, FL 

Subject Code: 5320 

-Dear Mr. Moring: 9 

Enclosed is a copy of the PSC 26 Radiological Survey Report for Jacksonville. 

Please contact me at (904) 779-8900, or Lynn Sims at (615) 220-2450, if you have any questions. 

Sincerely, 

l$,dti AA 

V. Hermann Bauer 
Project Manager 
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From November 3, 1994 to January 12, 1995 a team of Bechtel and PTS radiological safety 
specialists conducted a survey* to characterize the radiologidal levels and distribution over the 
surface of Potential Source of Contamination Number 26 (PSC 26) at the Jacksonville Naval Air 
Statio? @AS) Jacksonville, Florida. The principal radiological contaminant had been previously 
determined to be radium-226, used in the 1940-1950s time frame as a luminous dial marker for 
aircraft instrumentation. The radium-226 contamination resulted from operation of an instrument 
repair and maintenance operatiofi on the base that utilized,the luminous paint as part of the 
facility operations. 

The radiation survey consisted of a 100 percent iv&over gamma survey to locate elevated 
activity in excess of twice the background. These elevated locations (hot spots) were then 
characterized to determine radiation level and size as well as location within the pre-established 
grid system on the site. Radiation levels were determined at ,the point of highest reading and 
consisted of beta: gamma, alpha, and dose rate readings. The size of the elevated reading ivas 
defined by the four compass points at \vhich the gamma reading fell to 20 percent above 
background. The hot spot characterization was supplemented by recording the average gamma 
dose rate reading at each grid intersection point 10 provide a general gamma profile over the site. 
Sediment samples were taken in the moat surrounding the site and soil samples ivere taken on 
the sire at selected hot spot locations, chosen to be representative of areai extent and level of 
activity encountered over the site. . 

: 

The characterization identified a total OF 169 hot spots over the 38 acre site that exceeded the 
t\vice background designation criteria. These hot spots Lvere found to vary in size from several 
feet in diameter to areas as large as a total grid (150 ft by 150 ft). Levels of activity were as high 
as 500 ktR/hr. The average background at the grid intersections onsite is approximately 5@,/hr 
lvithin several centimeters of rhe surface. Several of the hot spots \\‘ere remo\Ted and identified 
as electrical components. More detailed characterization determined that these components 
contained 2-3 ILCi of radium-226. Applying this source level to the field characterization surface 
readings that ranged between tnrice background and the maximum observation of 500 ~&‘hr 
would infer, from radiation attenuation in soil, a distribution of components from 0 to 30 
centimeters beneath the surface. Radioisotope concentrations in the sediment samples from the 
peripheral moat were in all cases below the levels for regulatory control. 



1.0 INTRODUCTION 

The U.S. Department of Navy, Southern Division, Naval Facilities Engineering Command 
intends to conduct radiological remedial actions at the Naval Air Station (NAS) Jacksonville, 
Floiida, site in compliance with federal regulations. Prior to these activities, a Remedial 
Investigation/Feasibility Stud), (RVFS) must be conducted to support the decision-making 
process for evaIuating remedial action alternatives. Radiological characterization information is 
necessary to prepare the Remedial Investigation report. 

Eighteen of the 45 specific areas within the NAS (Figure I- 1) have been identified as 
radiological potential sources of contamination (PSCs). Of these areas, PSC 26, an approximate 
3%acre area, has been designated as a first priority for radiological remedial action. Detailed 
radiological surveillance of PSC 26 is required to determine the extent and magnitude of 
radioactive contamination remaining onsite for design of appropriate remedial actions. The 
radiological characterization entailed determination of the naturai background radiation level and 
identification of contaminants at the NAS site and investigation of specific elevated radiation 
zones on PSC 26. 

Bechtel Environmental, Inc. (BEI), the Environmental Response Action Contractor, performed 
these radiological characterizations in support of the remedial investigation being performed by 
ABB-Environmental Services, Inc. (ABB-ES). 

3.0 SITE HISTORY 

: The NAS Jacksonville site ivas originally designed for seaplarie support, and when established in 
1940, included facilities for pilot training and a Nayal Aviation Trades School. At the end of 
World War II, NAS Jacksonville was devoted entirelv to aviation training. The Naval Aviation 
Depot PADEP) has been a major tenant of N.4S Jacksonville since it operated as an assembl> 
and repair department in 1940. The NADEP provides maintenance, engineering, logistic, and 
support services and performs rework, repair, and modification of aircraft, engines, and 
aeronautical components. Today, the NADEP is the largest tenant command on NAS 
Jacksonville and the largest industrial employer in Northeast Florida and Southeast Georgia, with 
a civilian work force of over 3,300 employees. 

From June 28 to Juiy 2, 1982, the onsite phase of a preliminary assessment (PA) was conducted 
as the first phase of the Naval Assessment and Control of Installation Pollutants program. This 
program has now been incorporated into the Navy and Marine Corps Installation Restoration 
(MCIR) program. The purpose of the PA was to identify, assess, and control environmental 
contamination from past hazardous materials storage, transfer, processing, and disposal 
operations. The PA identified 3s PSCs? of which 10 posed a potentiai threat to human health and 
the environment based on their Confirmation Study Ranking System (CSRS) scores. Two PSCs 
(PSCs 26 and 27) required interim remedial actions before conclusion of the PA. 

‘2.1 PSC 26 - TERRAIN 

PSC 26 is.an approximate >&acre area located near the southern midsection of the NAS site just 
to the west of Childs Street (Figure 2-l). This area is essentially flat terrain and contains a 
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peripheral moat that.encompasses about X.acrss of both cleared atid forest’ed landscape. It is 
estimated that about 40 percent of the PSC 28 Terrain is forested and the cleared areas are covered 
with-heavy grass. The moat ividth varies from approsimateiy 10 to 26 ft, is about 3 ft deep, and 
contains a variety of aquatic iqetation. The r.:oat is essentially a stagnant stream fed by the 
runoff from precipitation. During periods of lxavy rainfall, the moat has been observed to 
increase in depth and run off into surroundins low lands. At several locations in its length, the 
moat has been dammed to permit development of roadways and also to prevent flow into other 
adjacent areas. 

2.2 POTENTIAL REMEDI-ATION SOURCES 

Several PSCs have been identified as having been potentially exposed to sources of low-level 
radioactive material or radioactive contamination over the past 50 years. Sources of low-level 
ionizing radiation in the form of luminous insirument dials are known to have been used at the 
site. Radium-226 xas used as the source of luninesence in the dials. Several of the facilities at 
NAS Jacksonville ii’ere used to maintain, repair, store, or calibrate these gauges and dials. 

PSC 26 is the main registered disposal area. This area was used for the disposal of a variety of 
wastes, including spent solvents, spent fuels, radium-painted luminous aircraft instrument dials, 
and low radiation level radium paint wastes. 1’acuum tubes and other instrument park with 
ionizing radiation sources may also have been disposed of on this site. 

Many of the wastes u-ere treated onsite by the Xavy by burning. Demolition and construction 
debris as well as solid wastes lvere dumped at ihe edge of trenches and pits. Disposal was 
completed by bulldozing the remains into the trenches and pits, followed by the placement of an 
overburden. These disposal operations began in 1,940 and continued until 1968. Air pollution 
controls ended the burning operations, and the solid wastes were disposed of offsite by a 
contractor. PSC 36 was officially closed on January 15, 1979. 

2.3 PREVIOUS CLEANUP EFFORTS 

A removal action for buried radium-painted aircraft instrument dials was conducted by the Navy 
on PSC 26 in the late 1950s. Over 500 55gallon drums of contaminated soil and paint sources 
were cleaned up as a result of this effort and PSC 26 was released from radiological controls and 
returned to service after a verification survey. 

In January 1993, through spot surveys, the Radiological Affairs Support Office (I&&SO) 
discovered that additional sources of radioactixx material may stiI1 be buried at PSC 26. 
Additional areas throughout WAS Jacksonville Ivere also identified by RASO as needing a 
formal radiological survey to evaluate whether additional sources of radioactive contamination 
exist. 
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3.0 RADIATION SURVEY PLAN 

PSC 26 has been designated as a suspect area with possible residual radioactivity above 
background levels attributable to prior operations at NAS. Radiological remediation of this area 
has ‘been assigned a first priority status, thereby necessitating the implementation of an 
accelerated survey plan. BE1 developed a radiological sun*ey plan that provides for radiation 
monitoring of 100 percent of the surface area of PSC 26 to identify areas exhibiting radiation 
levels that may be in excess of accepted cleanup standards. This plan also provides for the 
identification of radioisotopic concentrations in soil and sediment samples from PSC 26 through 
analytical investigations to assist in the design of remedial actions. The baseline for determining 
the signifidance of elevated radiation readings was derived from background radiological 
assessments in and around the NAS site. The radiological cleanup standard to be applied at ic:.G 
Jacksonviile is 5 pCi/gm abo\re background for radium-226 in soil. This will be confirmed by in 
situ surface measurements and surface soil samples on remediated surfaces. 

3.1 PSC 26 PREPARATION 

In order that a systematic method of radiation sunseying could be employed and a convenien[ 
process of location identification be established, it was necessary to develop a grid system on 
PSC 26 from which work efforts and study findings could be related. The entire 38 acres of 
PSC 26 were surveyed and marked into a 150-ft grid pattern by a licensed civil survey 
subcontractor. This grid, sho\vn in Figure 2-1, was located to a Florida State benchmark that ties 
it to the state grid system. As the grid was established, stakes with the proper identification 
notation were positioned at each grid intersection, thereb), providing appropriate markers to 

_’ assist the radiation survey operation. At grid intersect locatiok where stakes could not be 
positioned, as in the peripheral moat, offset stakes hvere positioned that identified their exact 
locations. Each grid intersect was assigned an identification number that assisted data collection 
and provided markers to Lvhicl-1 specific findings could be located. 

The performance of walkover radiation surveys of the entire PSC 26 area required that its surface 
be cieared of shrubs, trees, and grass to a height no greater than 2 in. The areas covered ivith 
grass, small shrubs, and bushes were cut to an acceptable length using a farm tractor equipped 
with a bush hog. This included approximately 23 acres. About 15 acres of the 3S gridded acres 
were covered with very thick forest and required the services of a landscape subcontractor for 
removal. In this effort, all trees with trunks less than 5 in. in diameter were removed and all 
undergrowth was cut at ground level. The performance of radiation survey operations and 
landscape clearing Lvas systematically scheduled so that clearing operations resulted in a 
minimum inpact on the survey efforts. 

3.2 RADIOLOGICAL CHARACTERIZATION PROTOCOLS 

The primary purpose for radiologically characterizing PSC 26 was to determine its radiological 
conditions compared to the NAS site and identify the extent and magnitude of radioactive 
contaminants and sources that were excluded in previous cieanup efforts. The information from 
these studies will be used in future decisions pertaining to the design of remedial action for 
P-SC 26. 

6\pb0003 (WlSi95) 5 



3.2.1 iMethods of Detection 

The detection of radiation-emitting sources and contaminants is norm&y achieved through either 
direct reading surveys with appropriate radiation detection iktruments or by analytically 
determining radioisotopic concentrations in media using specific laboratory protocols. The 
methods used for characterizing PSC 36 involved both of these processes. 

3.2.1.1 Direct radiation reading surveys 

Four specific direct reading survey operations were performed that accurately defined the 
radiological conditions of PSC 26. Initially, a 100 percent walkover gamma survey xvas 
conducted using a 2”s2” sodium iodide (NaI) detector to identify locations where radiation levels 
exceeded twice the background levels. In this survey, general area radiation levels were noted 
and “hot spots” were located, identified, and marked. The second survey involved the detailed 
characterization of hot spots by defining their radiological contours and measuring their peak 
radiation emissions. The measurements included gamma emissions, using a 2”~ 2” NaI detector; 
gamma dose rates, using a ;tR meter; beta emissions, using a thin window pancake GIM detector; 
,and alpha emissions, using a zinc sulfide (ZnS) alpha scintillator detector. The description of the 
instruments used is summarized in Table 3- 1. A third survey consisted of direct gamma 
emission and gamma dose races near ground surface at each grid intersect location to characterize 
the average radiation status of PSC 26. A final survey was performed consisting of gamma dose 
rate measurements one meter above the surface at five random grid intersects using a hi&l> 
accurate pressurized ion chamber (PIC) detector. Results of these surveys are discussed in 
Section 6. 

: 
3.2.1.2 Analytical investigations 

Radiatjqq detection on PSC 26 was only intended to identify areas of elevated radiation emission 
and determine normal conditions and ~vas not intended to develop detailed characterization of 
site media. Therefore, soil sampling and analytical study was limited to obtaining radiation 
information for areas where dire,ct surveying was not possible (i.e., in the peripheral moat) and 
for identifying the radioisotopes present in the media of several hot spots. 

An investigation of possible contaminants in the peripheral moat was performed by collecting 
eight sediment samples ( and one duplicate) at specific areas where contamination may be 
suspected (i.e., locations where excessive surface runoff into the moat may have occurred) and 
from random moat locations. These sediment samples were collected by standard techniques 
using protocols for collection, handling, and shipping that are in accordance with the Florida 
Department of Environmental Protection Regulation. Analyses for radioisotopic concentrations 
were performed using gamma spectroscopy and total uranium analytical methods. 

Three soil samples-from randomly selected hot spots were also collected to permit study of 
radioisotopic concentrations in these areas. In each case, a radioactive device was removed from 
a hot spot area, radioactive surveys were performed of the underlying soil, and soil samples were 
collected. These studies lvere intended to identify whether contaminants from the devices 
: 
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Activity 

Table 3-1 
Portable Stir~ey Instruments 

Detector Qpe MOdCl Readout 

Dose rate pressurized ion chamber 
Dose rate 1” by 1” NaI detector 
Gamma flus 3” by 3” NaI detector 
Beta flus thin lvindow pancake GM detector 
Alpha flus ZnS (Ag) alpha scintillator 

Reuter-S takes 
Ludlum 19 
I.+dlum 44- 10 
Ludlurn 44-9 
Ludlum 42-65 

$Vhr 
b&/hr 
cprn 
cprn 
cpm 

-- 



migrated into the soil during the peridd of exposure. The information developed in these studies 
may also provide an order-of-magnitude comparison of radioisotopic concentrations lvith direct 
radiation readings. 

3.22 Methods of Operation 

The performance of 100 percent walkover radiation surveys of large land areas required the 
implementation of operational methods that ensure total survey coverage and thorough collection 
of relevant data. The radiation surveys on PSC 36 were performed using the 150 ft by 150 fi grid 
pattern that had been established to organize the survey methodology and to identify exact 
locations bf findings. Initially, each grid section was assigned a specific number to assist worker 
operations and provide a simple system for data collection. 

Since survey efforts were initiated prior to forest removal operations, only those grids on \vhich 
surface vegetation could readily be cut to less than 2 in. in height were initially involved. Surve!, 
operations were conducted by radiation workers equipped Lvith NaI detectors and gamma count 
meters following a prescribed method of monitoring. The instrument workers walked a specific 
pattern on each grid area accompanied by a helper who recorded data, mapped surface features, 
marked hot spot locations, and obtained supportive radiation measurements. 

: 

The survey method involved starting at a corner of the grid to be surveyed. The NaI detector was 
moved from side to side \vhile walking at a pace of about 2 ft per second. The detector ivas 
swung in a serpentine pattern approximately 3 ft in width at a height of approximately 2 in. 
above the ground surface. In using this procedure, the detection capability of the radiation 
instruments provided a high probability for the detection of elevated gamma radiation emissions. 
Upon reaching the ad.jacent grid intersect location, the instrument worker would move sidelvays 
3 fi and reverse his direction of travel so as to return directly.to the grid line of origination. To 
insure parallel coverage and alignment: traffic cones connected by string were used to define the 
survey ‘pith. The radiation surveys performed on the grids of PSC 26 were normally conducted 
in the north-south direction. This process was repeated until the entire area of each grid had been 
surveyed. 

During the performance of these surveys, area locations that exhibited elevated gamma emissions 
(hot spots) greater than 2 times the background radiation level, established as part of the daily 
source check for each NaI detector, were marked with flags and assigned specific identification 
numbers. The gamma radiation levels for these locations lvere noted on data sheets and detailed 
characterization surveys were conducted at a later date. Each hot spot was precisely located by 
measuring its distance fl.om the southeast interval of the grid within which it was present. These 
measurements were recorded as x,y coordinates. 

Hot spot characterization involved developing a radiation contour by defining the boundaries that 
exhibited radiation levels 20 percent higher than background levels and precisely locating the 
point within each hot spot with the peak gamma, beta, and alpha radiation levels. Separate data 
sheets for the hot spot information were generated to emphasize the size and radiation features of 
the various hot spots. 

6:.pb0002 (03lSi95, 



The normal background radiation characteristic of PSC 26 \vas studied by performing gamma 
radiation measurements at each of the 116 grid intersect locations. The intent of this survey lvas 
to. identify the range of the local “apparent” background across the site. Since two of the grid 
intersect locations were underwater, only 1 14 of the positions \v&e surlreyed. The surveys 
included measurement of the gamma count rate for one full minute accompanied by 
measurement of the gdmma dose rate. These studies were supplemented by a series of dose rate 
measurements at five random grid intersect locations using a PIC instrument to confirm the ~LR 
meter readings. Parallel PIC and PR meter readings ivere taken approximately one meter above 
the surface.. The PIC is recogked as the most reliable and accurate instrument for performing 
near background in situ gamma dose rate measurements. However, because of its size, 
configurat’ion, and fragility, it is not a practical portable instr;lment for field use. It was used in 
these studies to obtain correlations for the dose rate readings from the different instruments used 
in this characterization. 

After the forested areas were cleared, the radiation survey process V.XS continued until all of the 
required locations on PSC 26 ivere complete. Additionally, temporary structures (tenting) that 
existed on some of the grid areas were removed, and the areas cleared and surveyed. These 
structures \vere repositioned upon completion of the survey Lvork. 

4.0 BACKGROUND DETERMINATION 

4.1 INTRODUCTION . 

: 

The operating history of the X\:.G Jacksonville site has included handlin_c and disposal of 
materials containing Iow levels of radioactive materials. Onsite activities involving such 
materials included: 

* Aircrgft inst.rument maintenance and repair (radium-226) 
l Sanhblasting and c!eaning (thorium-2j2) 

Standards for both radium-226 and thorium-232 in soil are provided in regulations from the U.S. 
Environmental Protection Agency (EPA), in 40 CFR 192, “Health and Environmental Protection 
Standards for Uranium and Thorium Mill Tailings.” For concentrations in soil, this value is: 

r’ 5.0 pCi/gram above background (‘I 

Past cleanup and disposal actil.ities involving these materials were based on regulatory standards 
that have been superseded by standards that are more directly applicable to the rad.ioisotopes of 
interest arid, in many cases, more restrictive than the previously applied standards. The NAS 
Jacksonville site is being resurveyed to evaluate the existing levels of residual activity for 
determining the needs of and planning the actions for fkrther remediation. 

To support remedizkion, it is necessary to determine the background activity against which the 
release criteria wiY.1 be applied. The background levels for this site have been determined at 
20 different locations on the base and around the periphery of the base. The 20 locations are 
shown on Figure 4-l and are described in Table 4-1. 
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Table 4-l 
._ -- Background Measurement Locations: NASJAX 

Number Location Description 

2 

3 

4 

5 

G 

7 

s 

9 

10 

11 

12 

13 

: 14 

15 

16 

17 

18 

19 

20 

Saratoga .& Ranger 

HighIvay 17 

Off Ortega Drive 

Collins & Malaya 

Mustin Road 

Child Road 

Mustin Road 

Adams & Knight 

Jason & Saratoga 

Mustin Road 

1’0th 

Child Road 

Highxvay 17 & Collins 

Ta.tum & Saphier 

Off Highway 17 

Perimeter Road 

Mustin Road 

Highway 17 

Birmingham 

Perimeter Road 

Across from Naval Legal Office, between sidewalk and 
parking. lot 

West side of road, south of main gate 

Between apartments, and railroad track 

NE corner of street intersection 

Edge of restricted area, adjacent to riverfront access road 

West edge of Naval Hospital parking lot 

Open area across from fire station, adjacent to BOQ 

On corner of open field 

Near parking lot to Yesterday Cafe 

West side of road, across from Navy Lodge 

At North Florida Anchor Gate 
li 

NW of Building 371, near ball fields 

West side of H- 17, south of U-Haul 

Wooded area along road, near Building 203 

At end of road in mobile home park 

NW corner of bend, south of Wastewater Treatment Area 

West of street, near park 

West side of road, near cement plant 

Entrance to NAS-JAX RV park 

North side of road at first bend after gate 



The background characterization consisted of a series of in situ.mea’surements and soil sampks at 
each location. The in situ measurements consisted of the foilowiq: 

-. i 
* Pressurized Ion Chamber (PIC) 

l Microroentgen Meter 

* ‘Gamma Flux using 2” by 2” 1\TaI detector 

l Beta activity 

l Alpha activity 

itR/hr 

pR/hr 

cpm 
cpm 

cpm 

The soil samples were analyzed at an offsite radiochemistry laboratory for the following 
activities: 

* Total Uranium 

l Uranium-23s 22 daughters 

* Radium-226 & daughters 

* Thorium-232 22 daughters 

l Potassium-40 

l Cesium-137 

(naturally occurring) 

(naturaily occurring) 

(naturally occurring) 

(naturally occurring) 

fallout) 

Since radium-226, and thorium-222 xvere the radioisotopes associated with past site activities, 
accurate determination of the background contribution \vas important. During remediation and 
final gamma clearance surveys, reliance will be placed on the in situ measurements using the 
SIR meter and the 2” by 2” NaI detector. The PIG, used in this background study, Lvill be 
employed as a secondary measurement standard for backgrourid level measurements, in addition 
to being the primaqr background dose rate measurqnent. The performance of the other 
instruments will be corrected for future application onsite, using the PIC as the secondary 
standard . : 

4.2 RESULTS - IN SITU MEASUREiMENTS 

The results of the in situ measurements are summarized in Table 4-2. The complete field logs for 
each location are provided ii1 Appendix A. The measurements using the PIC cvere recorded by 
two different methods. The instrument was operated at each location for 30 minutes ivith data 
points plotted on a strip chart approximately 2 seconds apart. At 10 minute intervals, an estimate 
of the average of a digital readout was recorded in the field log. It lvas noted from the strip 
charts that this instrument required lo-15 minutes to stabilize. The value taken from the chart 
ivas the average of the final 10 minutes. The sigma (G) value recorded for the chart reading is the 
half-thickness of the plotted data band which denotes the range, rather than statistical variations 
of the readings. The values obtained from the chart are the background dose rates assigned to 
each location for all subsequent comparative evaluations. 

The 3”x2” NaI gamma values, in Table 4-2, and corresponding beta and alpha readings, 
summarized in Table 4-3, are a numerical average of three separate readings taken at each 
location. The sigma (G) value shown for each is the variance of the three readinos not the 3 )- 
statistics of the counting system. The beta and alpha readings were repeated at each location 
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Table 4-2 
Background Surnrwttyf NAS Jacksorwillc 

Location: Pressurized Ion Chamber 

Chart Meter 

1 I/7-8/94 

pWh r 0 pR/hr 

1 6.2 1.0 6.5 
I I I 

2 1 5.7 1 0.6 1 6.5 

3 5.8 0.7 6.0 3.0 4.0 “” 

4 6.8 0.7 7.0 4.5 “” 5.0 

10 6.9 1.0 6.3 
1 I I 

11 6.0 1.0 6.0 

12 7.8 1.2 8.2 

13 6.2 0.8 6.6 

14 7.3 0.6 7.0 

15 1 5.8 1 0.6 1 6.0 

Micro Roentgen Meter 

#109899 #95487 
I 

1 l/7-8/94 1 l/1-2/94 1 l/1-2/94 

- uR/h r - I 3.5 I 6.0 I “” I 
I 2.5 “ ”  I 4.0 I 

3.5 5.0 “” 

2.5 4.0 “” 

3.0 5.0 “” 

3.0 5.0 “” 

5.0 “” 6.5 

3.0 “” 5.0 

3.0 “” 5.0 

3.0 4.0 “” 
* I 

3.0 5.0 “” 
I 1 

I 4.0 I 5.0 I 
I I 

2.8 -” 4.0 

2” by 2” ‘NaI De&or 

#157 ’ ’ #165 

CPM CT CPM CT 

“” 
“” LJjY 132 

669 1 163 -- --, 

4964 2338 -- “” 

“” “” LO9 I Iis 

“” “” 3213 ‘66 

5864 .151 -- “” 
t I I 1 1 

4507 17G -- “” 

6212 62 -- “” 

4839 198 -- “” 

“” “” 4030 121 

5463 109 “- -- 

“” “” 3456 18 

“” “” 2276 ?5 

-” “” 3 144 33 

“” “” 3285 35 

3.0 5.0 “” 

3.0 4.0 “” 
I I L 

L, . , - , . .- 

.., 7. I 

_ - Y.  



Table a-3 
Background Swnmq: NAS Jacksonville 

In Situ Measurements - Beta and Alpha 

r Location 

4 

Al~~hit Mcasttretucnts - CPM 

u1995044 

Face down Face qi 

1.3k2.3 0.3&0.6 

1.7k2.3 1.0&1.7 

0.7hO.6 0.7kO.6 

2.712.1 l.O&l.O 

#I 16872 

Mtmurctncnts - CPM 

#116876 #llG8Hl #I16878 ” 
I I 

I I 
I F r 

l- 
.c. 

Face down Face up Face down Face up Fitce do\vtt Face up Face down 
I I I I I 

Face up 

40&8 1 ==I 2 

“ ”  “” “” “” “” “” 48=t9 
I I I I I 

“ ”  “” “” “” 35*2 34*2 “” 

“I “” “” “” “” 31*4 

“” “” “” 46&5 36A5 “” 

“” “” “” 3913 33&G “” 

“” 

I 

6 

7 

8 

9 

10 

11 

12 

13 

“” I 37&4 1 27z!z2 1 -- t -- t -- 
! I I I I 

“ ”  

“” 34h3 35rlr4 “” “” “” 
, , I 

2814 I -- 1 “” I I-- “” 
29;t4 “” “” “” “” “” 

3Grt8 “” “” “” “” “” 

33+4 “” “” “” “” “” 
I I I I I 

2.oLt2.0 0.7&0.6 
I 

40*4 

40*7 

2.7kO.6 0.7h1.2 
I 

l “” 
I------ 

“” I 5057 I 33316 I -- I -- I -- 
l I I I 1 

“” “” “” “” “” 331-6 

“” 31h.5 41&G “” “” “” 

“ ”  

“” “” “” “” “” 3017 37H 

“” “” “” “” “” 3157 41&S 

“” 39+5 35k3 “” “” “” “” 

3.7%0.6 1.7a.5 
I 

1.7-10.6 0.7k1.2 
I 

t I “” “ ”  “ ”  “ ”  36&l 37+5 “” “” 

“” “” “” “” “” 36&4 37*12 

“” “” “” “” “” 30*1 4014 

t “” 

l------ “” 

._,/_ ,,. ,,“I 
,,,, j. 

,,,, ,,, ,,.I, ,“I. 

,/.. ~. 

., .,, ,I 



with the meter face ton-ard the ground and axvay from the groutid td assess whether a difference 
exists (e.g., Is the activity directional or unifo&?). No statistical difference could be noted 
between the face-up and face-down readings. The background response is uniform. 

During the conduct of the field measurements, tii-0 different 2”x.2” NaI detectors, two ;tR meters, 
and four beta detectors Lvere used. The dashes in the data tables indicate that a particular 
instrument was not used at that location. 

4.3 RESULTS - LAlBORATORY ANALYSIS 

Two soil samples were obtained at each background measurement location and Lvere submitted 
to the General Engineering Laboratory in Charleston, South Carolina, for isotopic analysis. One 
sample was analyzed for total uranium content using microwave digestion and kinetic 
phosphorescence analysis @PA). The second sample Jvas analyzed using gamma spectroscop> 
to identify the content of uranium-XS, radium-226, thorium-232, potassium-40, and cesium-137. 
These results have been summarized in Tabie 4-4 i\ith reference to the PIC in situ measured dose 
rate. The locations have been ordered from loivest to highest measured dose rate. The tables 
have been organized to present the decay chain actisity together for easier comparison. This also 
facilitates the use of a single dose.rate conversion for the entire chain for correlating ivith the in 
situ dose rate measurement. 

iMore detailed inspection of the analytical results indicates several anomalies in die data. The 
uranium-235 values are not consistent Ivith the isotopic ratios anticipated. The uranium-23s and 
radium-226 values from the ~nrnrna spectrum analysis are not consistent xvith isotopic ratios 
anticipated. With respect to rhe uranium-235 \.alues, this data may be disregarded from further 
consideration. It may be noted that all but five of the analyses resulted in values less than the 
detection limit. Additionall!.. evaluation of uranium-235 from the I SS keV photopeak is 
confounded by the presence of a 156 keV photopeak from radium-226. : 

The primary issue to resolve for proper definition of the background is the inconsistency between 
the uranium and radium-226 results. Barring prior geological anomalies that could 
chemically/physically separate the radium from the uranium decay chain, these elements should 
be in essential equilibrium. The gamma spectrometry analysis indicates uranium-23s 
xoncentrations that are 2-4 times greater than the radium. Conversely, the total uranium from 
KPA is lower than the radium-226, although generally within a factor of two. Discussion with 
the lab provided the following observations: 

(1) The radium is evaluated using the 609 keV photopeak which will be much more accurate 
than the uranium 60 keV photopeak, due to much greater compton interference from higher 
energy photopeaks into the 60 keV photopeak. 

(2) The total uranium analysis ((KPA) could be biased low if complete dissolution 
of the uranium from the sample matrix does not occur. For soil samples, 
dissolution should be at least 70-50 percent. 
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, 
‘i‘r\blc 4 ithued) 

Ihckgro~~ncl Sumnlary: NAS Jacksonvik. ..Aopic Composition - I’icocuries per- Gram 

‘LOQtiOnS ark arranged in sequence from lowest to highest background reading. 
‘i’d~icrow:ive digestion (dissolution) followed by KPA (kinetic j~hOSJIhOreSCe[~C~ annlysis); diSSoj~~[ion and Lt~aniL~lll recovery Shotll(j be > g@go. 

‘Analysis of GO keV peak of thorium-234. 
“Uranium-238 and thorium-234 assumed to be in equilibrium, Identical vallres reported. 
s7’l~orium-230 and rndium-226 assumed to be in equilibrium. Icjcnticaj values qortetj. 
“Awlysis of609 keV peak of bismuth-2 14 (ccpilibriunl daughter). 
‘Analysis of 60 keV and IS.5 keV peaks after correcting for presence of I 86 key peak ofr;\dium-226, 
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Table 4-4 (continued) 
Background Summaty: NAS Jacksonville 

Isotopic Com[wsitio[l - Picocurics per Gram 

‘Locations are arranged in sequence from lowest to highest background reading. 
‘Analysis of 239 keV peak of lead-212, averaged with 3 other peaki. 
‘Analysis of 911 kcV peak of actinium-228, averaged with 11 other peaks. 
“Analysis of 239 keV peak of lead-212, averaged with 2 other peaks. 
“Analysis of 1,400 keV peak of argon-40. 
“Analysis of 662,keV peak of barium-137m. 

c 

I. -_.- 

. _..-, . . 1 ,.. 



The total uranium KPA results were corrected, assuming a 70 percsnt recovery from the 
microwave digestion process. A comparison df the corrected total uranium KPA resuIts for 
values reported above the detection limit and the corresponding radium-226 results from gamma 
spectrometry analysis is sho~.~ on Table 4-5. The comparison indicates a good correlation 
which would validate the radium-226 analysis, shown on Table 4-4> as being representative of 
background concentrations for the uranium-23 S decay chain. 

1.4 CORRELATION BETWEEN TN SITU’ MEASURE~MENT AND LAB ANALYSIS 

An analysis was performed to correlate the isotopic composition, determined from the Lab 
analysis, \i.ith the in situ dose rate measurement obtained smith the PIC. The PIC response is 
assumed to be comprised of tlvo source components: (I) cosmic radiation, and (2) terrestrial 
radiation. 

Cosmic radiation may be assumed to be a constant at sea level. This value is taken from 
NCRP-94 as 2s mRemiyr.(‘) . ~~hlch equates to 3.19 ;~R/hr. The remainder of the PIC response 
[vi11 be assumed to be from radioisotopes in the soil. 

D(PIC) = D, f D, 

D, = dose rate from soil 
D, = dose rate from cosmic 

The soil dose rate is estimated From the laborator\. analysis radioisotope concentrations for: 

: 

( 1) Uranium-23 S f daughters 
(2) Thorium-232 + daughters 
(3) Potassium-40 
(4) Ce&i&- 137 

Dose rate conversion factors (DCF) were obtained from three reference sources: EPA Federal 
Guidance Report No. I$‘) ) RESRAD, a DOE computer model@) ) and NUREG-55 12, an NRC 
pathway model(‘). Each set of conversion factors Jvere applied to the lab results for each of two 
assumptions: 

(1) The U-23S gamma photopeak analysis correctly represents the U-22s decay chain. 
(2) The Ra-226 gamma photopeak analysis correctly represents the U-23s decay chain. 

The total does rate (I&.> deterntined by adding cosmic dose to the soil dose, based on lab 
concentration results: 

G‘.pb0007_ i03115z9Sj 



Table 1-5 
NM-JAZZ Background --Uranium vs Radiuin Analysis 

._ -_ 
Total Uranium- 

Uncorrected KPA 
Total Uranium Radium-226 

Location (pCi/gm) 
Corrected KPA” Gamma spec 

(pCi/gm) (pCi/gm) 
1s 0.358 0.51 1 k 0.010 0.5 I 1 2 0.097 
2 0.23s, (U) 0.462 

3 0.192 (U) 0.467 

6 0.2 I5 (U) 0.65 1 

15 0. I36 (U) 0.395 

20 0.2Sl (U) 0.4s4 

9 0.129 (U) 0.367 

II 0.2 15 (U) 0.536 

19 0.199 (U) 0.449 

1 0.222 (U) 0.70s 

13 0.4 17 0.596 2 0.014 Q.532 0.098 2 
16 0.39 I 0.559 5 0.0 IO 0.690 0. I42 k 
S 0.302 (U) 0.502 

; 5 0.662 0.943 f 0.0 14 0.994 5 o.oss 
4 0.295 (U) 0.773 

10 0.26s : (U) O.jS3 

7 0.437 0.624 i: 0.0 10 0.529 0.1 2 OS 

17 0.225 (U) 0.575 

14 0.26s (U) 0.614 

12 0.536 0.766 2 0.0 14 O.S30 2 0.125 

‘Assumes a 70 percent recovery from the microwave digestion process. 

(U) - indicates presence of analyte less than detection limit. 
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A summary of this elraluation is presented in Table 4-6. This evaluation indicates a very good 
correlation for the EPA and DOE conversion factors, assuming Rai226 lab analysis correctly 
re.presents the uranium decay chain and a poor correlation assuming the U-238 analysis is 
correct. The use of the NRC conversion factors results in an opposite conclusion. 

Based on the various factors previously discussed, namely better correlation between total 
“corrected” uranium anaiysis from KPA and radium-226, and the difficulty in assessing the 
U-238 60 keV photopeak in the presence of numerous higher energy photopeaks, it is conciudecl 
that the gamma spectrometry analysis for radium-226 correctly predicts the concentration of the 
uranium decay chain in the background. The radium-226 that represents background at the NAS 
Jacksonville site is given by: 

Maximum = 0.99 pCi/gm 
Minimum = 0.37 pCi/gnl 
Average .- 0.5s pCi/gm 

For conservatism, LEX the low value, above which the release criteria is added. This implies that 
remediation ha.s satisfied the criteria for unrestricted release when the residual activity for radium 
or thorium is: 

5.0 PORTABLE SURVEY INSTRUMENT RESPOKSE 

To characterize the resiciual radium -226 activity in situ at NAS Jacksom3lle, the Geld instrument 
readings must be combined ivith a conversion factor appropriate to the geometry of the residual 
source. For radium-326, gamma measurement is the most sensitive technique for 
characterization. T1i.o portable survey meters are utilized for gamma measurement on this site: 

l 2”s2” NaI detector - Ludlum 44- 10 
l SIR meter - Ludlum 19 

Two in situ source configurations have been considered in the determination of conversion 
factors: 

l distributed (infinite) source 
* point source 

5.1 DISTRIBUTED SOURCE RESPONSE 

2”s2” NaI Detectors 

The primary instru&ent to be used for final verification shall be the 2”s2” NaI detector. The ,LL 
meter may be used to support the conclusions based on the 3W” NaI detector. For performing 

final verification surveys, assume that the residual activity is comprised of an infinite source of 
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uniformly distributed activity. The response of the 232” NaI detector to radiUm-226 uniforml> 
distributed in the soil was determined analytidally using the shielding computer code 
i\llICROSHIELD?’ This is shown on Figre 5- 1. The normal protocol is to measure on the 
surface-the upper response curve. Note from this curve that for large excavations 
(3 5m radius), the response of the detector is approximately: 

The criteria for unrestricted release (5 5 pCi/gm) would be met for 2”x2” NaI detector response 
of: 

R, < 4,750 cpm above background 

The response of the ;tR meter is based on relationships derived from the background 
measurements summarized in Table 4-2. A direct comparison was made between the 
background dose rates, measured kth the Reuter-Stokes pressurized ion chamber (PIC), and the 

t ’ 

i-neters. These relationships are shown on figures 5-2 and 5-3 for the tivo 11 
meters usedhe relationships that will be assumed applicable to evaluating all sulkequent 

characterization measurements are: 

. . Meter No. 95437 : R,= [0.76 * (PIG)] - @/hr 

Meter No. lOYS99 : R, = [0.53 + (PIG)] - $!Jhr 

where R, is the response of the ;lR meter. 

The derivation of the actual dose rate, measured by the ;tR meter, that will be applied to the 
characterization data is t&en as: 

Meter No. 95487 Dy = Cl.32 * R,] - @/hr 

iMeter No. 109899 Dy = [l .S9 * R,] - $Uhr 

5.2 POINT SOURCE RESPONSE 

Conversion factors were derived for both the 2”x2” NaI detector and the {tR meter for estimating 
the amount of activity in a radium-226 point source. These relationships were derived from point 
source attenuation theory and the response of each meter to a cesium- 13 7 point source. These 
response relationships are shown on Figure 5-4 for the 2W” NaI detector and on Figure 5-5 for 
the )tR meter. Note that for both detectors, the measured response deviates from theoretical point 
source theory at distances approaching contact with the source. This is due to “finite” detector 
z 
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volume, which approaches a point with increasing distance from the source until the effective 
source-detector geometry is point-point (theoretical). When using these curves to estimate the 
activity of a. point source from the meter reading, the curves labeied “response” should be used. 
For the 2”s3” NaI detector on “contact” Lvith an unshielded point source device, the conversion 
factor to estimate the activity of the source is: 

- EC = 35,000 cpm//tCi 

The ,uR meter is more effective for measuring dose rates from distributed source activity. 
Characterization readings from the 1-1 
meter wili not be used for assess point source activity levels: 

6.0 DATA ACQUISITION 

The radiological characterization of PSC 26 is based upon in situ measurements of gamma, beta, 
and alpha emissions, and on gamma dose rate measurements. These in situ measurements were 
supplemented with sample analysis for isotopic identification and quantification. The 
background in situ measurements (Section 4) lvere used to derive instrument response functions 
(Section 5) that lvere applied to il?erpretation of PSC 26 characterization data. The background 
sample analysis was used to identify the composition and range of naturally occurring 
radioisotopes and to cross-correlate the in situ measurements. 

, 
6.1 SURVEY INSTRUMENT PERFORMANCE VERIFICATION 

At the beginning of each daily characterization effort, each survey instrument ~vas performance 
checked using a fixed source ofradioactivity. This source check was performed using the 
following NIST traceable sources: 

. 2”xi” NaI detector: 1 ;LCi and 2 CtCi cesium-137 

. ,uR Meter: 1 IlCi and 2 c[Ci cesium-137 
l Pancake GM detector: 4,0 16 dpm strontium-90 
l Alpha Scintillator: 16,SOO dpm thorium-230 

The daily response for each detector was plotted on a control chart prepared for each individual 
instrument. If the instrument response was within the 220 percent of the initial baseline, the 
instrument was acceptable for use. If the response fell outside the +20 percent band, the 
instrument was removed from service. The results of the daily source checks are provided in 
Appendix C for all instruments used during the site characterization. 

6.2 GAMMA WALKOVER SURVEY RESULTS 

PSC 26 was surveyed by scanning 100 percent of the accessible surface area. Prior to initiating 
the scan survey, the grids established by ABB on Figure 2-1 were numbered sequentially, as 
shown on Figure 6- 1. The SC~II was performed as described in Section 3 using a 2”x2” Nal 
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detector and ratemeter. Local background was noted for each grid .and compared with 
background values recorded offsite during daily source check to insure the grid survey was not 
starting over a hot spot. As the grid scan progressed, elevated readings, greater than 30 percent 
of the startpoint background, were noted. If the scan exceeded t&ice the startpoint background, 
the.location was noted on a survey map for further detailed characterization. The gamma 
readin-gs of the southeast corner (coordinates 0,O) of each grid were recorded to provide a profIle 
of local background for the site. The results of these grid intersection measurements are 
provided in Table 6- 1. The field survsy logs for the grid point surveys are provided in Appendix 
D. The field survey logs for the walkover surveys are provided in Appendix E. The background 
dose rates at five grid point locations around the site, shown on Figure 6-2, were measured usins 
the Reutei-Stokes PIC. These measurements are provided fdr comparison to the /tR meter 
readings. All grid point ;tR meter measurements were taken Lvith meter No. 95487. The 
readings taken at each grid intersection point have been corrected using the value discussed in 
Section 5.1 These corrected dose rates are provided in Table 6- 1. 

6.3 HOT SPOT CHARACTERIZATION 

Upon completion of the walkolrer scan survey described in Section 6.2, each elevated actiirity 
location that exceeded twice the startpoint background was further characterized. This 
characterization consisted of the follo\ving measurements: 

. gamma emission rate on the ground surface : 2X2” hraI detector * 
l beta emission rate on the ground surface : thin-window pancake GM detector 
. alpha emission rate on ground surface alpha scintillation detector 
. gamma dose rate on ground surface >IR meter 

A map showing locations of hot spots encountered during this survey is shown on Figure 6-3. A 
summary.of the hot spot activitJf levels is provided in Table 6-2. The s-y coordinates starting as 
(0,O) ark located in the southeast corner of each grid block. 

Several hot spot locations were analyzed in more detail to determine if correlations could be 
made between the various surface measurements and the le\fel of source activity. Two of those 
locations, hot spots 20-02 and 40-02, were chosen for sample analysis to confirm the isotopic 
composition of the contaminants. During excavation for the soil samples, electrical components 
were encountered at depths reported in the field log as 3-4 in. beneath the surface. Using the 
point-source/detector response relationship described in Section 5 and shown on Figure 5-4, the 
activity for each of the hot spot devices was estimated as: 

Device 20-02 : Sy = 2.25 >tCi 
Device 40-02 : Sy = 2.90 ;tCi 

In situ measurements, taken on the surface and at 1 ft and 3 ft above the surface, were used to 
determine a gamma flus profile to 
computer code IvIICROSHIELD’~‘. 

compare with theoretical profiles: calculated using the 
The ratio of the 1 ft and 3 fi readings to the contact reading 

for each of the two in situ hot spots is shown in Figure 6-4 for the theoretical flus profile of a 
point source as a function of distance beneath the soil surface. The measured ratios at 1 ft and 3 ft 
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PSC Grid Interse,ction Charayteri~zAtibn 

, 
I52 2554 ,143 4 5.3 

39 SLO27 
3190 

Edge of h,lont 
7143 5 6.6 

.I 40- SLO2S 2900 2113 5 G-6 



TABLE 6-l.. 
PSC Grid Interscktion Charoqterizbtion 



T-ABLE 6-I 
PSC Grid Intersection Charackriztition 
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l HOT SPOT LOCATION 

~,z::::.:-::: GiKiRAL AREA OF &LT[FLi 
::::L::.::(:, f HOT SPOTS (129 OF 169 HOT 

SPOTS IN THIS AREA) 

AD4.DGN 
95 

Figure 6-3 
2 PSC- 26 Hot Spot Locations 
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Table 6-2 + 
PSC 26 Hot Spot Radiation Data 

BE1 I ARR fhn 

Hot Spot No. ( Grid No x I 
I 

I _ __ _ --Ainatcs (ft) Peak DOSC Rilte (t&&r) Peak Radiation Values (cpm)’ - 
_- Y Measured Corrected Z”x2” NaI (y) 1 ZnS (a) 1 I Pancake GM (b/y) 

I I 
08-01 135 I 

27-01 1 ST.018 I -A3 1 +26 

39-01 II -140 I 

6\$000262 (03/17/95) 



fikble 6-2 ~ 

PSC 26 Hot Spot Radintion Data 
I. I 

BEI 

Ifot Spot No. 
AI3B Coonlinatos (ft) PCilk DOSC Iailtc (pR/hr) Pcitlc Radiation Vducs (cpnt)* ’ 

Grid No Xl Y Measured Corructcd 2’32” Nal (r) 1 ZnS (a) 1 Pancake GM (p/y) 

I 50-03 SL072 1 -100 1 -t-138 18 1 24 1 10729 ( 3 79 1 

6\$OOO262 (03/17/35) 



PSC 26 IHot Spot Radiation Data 

50-05 SLO72 -6f’ ’ “- ’ -* I 10 I 12500 73 92 

SO-06 SL072 -60 1 t-120.5 1 20 1 26 1 18200 3 77 86 
50-07 SL072 -1 -50 ] +69 1 t 34 1 45 1 52100 1 _ < i 454 149 

50-01 11 SL072 1 -6.’ ’ I’*~ ’ 1.9 I I IL 1 I 7500 ( 4 59 53 J 1 3-146 1 IL 

50-02 III SL072 1 -60 I 1 +147 ) 13 11000 ) .3 107 j 56 

50-03 11 SL072 1 -45 1 +149 1 25 1 33 1 16200 [ 1 156 109 
SO-05 II SL072 L 91 66 
50-06 rI SL072 I 

-30 -t-l 3.8 1.5 20 13700 
I -60 +108 150 198 

50-07 rI 1 SL072 

1 
91200 2 590 653 

2 226 218 
, I 

! 1 
I _- _ 

-60 -I-124 50 1 66 1 40000 
50-08 II SL072 / -10 i-33 20 26 11750 

-22 +26 28 37 21900 
1 ! .78 86 

52-01 156 ( 1 124 122 
52-01 w 156 “57 -i-31 280 370 162630 1 802 1;22 1 

53-01 SLO37 -90 i-1 ll!, 145 81950 1 636 479 _- i I 
53-02 SLO37 1 -8G 1 -i-73 ( 8 ( 11 ( 11670 1 1 2 45 36 53-03 

L 50 43 
53-01 

-’ 

I 

I 

I - i 
; 
I 

SLO37 -80.5 +77 10 13 8776 - 
SLO37 -106 +55 9 12 8181 1 44 

5 SLO37 -108 +127 23 30 6702 2 92 

-8 -t-123 10 13 6500 

40 
53-01 99 - 

53-01 II SLO37 2 60 43 

53-03 r1 SLO37 1 -18 1 -k-137 1 70 1 92 1 47000 1 1 389 304 53-04 n SLO37 
-62 1 -l-150 1 

1 
35 I ) 46 1 13800 ) 4 135 152 

54-01 SLO38 1 -108 1 +99 1 21 
I 

) 28 
I 
1 

I 
10823 1 0 107 92 

54-o: 2 SLO38 1 -113 1 +67 1 100 1 132 1 65000 1 4 243 1 436 I 

54-02 Ii SLo38 I 1-J I , ,,r, I nfi I ?I I 7191 2 120 8t 

54-03 IT SL038 1 -18 1 -l-121 1 60 1 79 1 17029 2 311 261 54-04 III SL03 8 
-31 1 3-86 1 

I 
90 1 119 ) 3 660 393 

54-05 II SL038 1 

41350 1 

-36 ] +98 20 1 26 8000 2 92 8t 
54-06 

1 1 ) 

rl SLO3 8 -44 +130 13 17 9300 2 59 I 5( 
-33 +129 10 13 8600 2 61 4: 54-07 II I SL03 8 

~\[Ib0002G2 (03/17/95) 
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h3lc G-2 , 
I’SC 26 Hot Spot Radiation Data 
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“hblc 6-2 . 
PSC 26 Hot Spot Radiation Data 

t 
--. 

63-24 SL042 -68 +48 24 -32 13438 0 183 106 

63-25 SL042 -GO +52 10 13 8500 0 59 43 

63-26 SL042 -62 +76 20 26 8500 0 72 86 

63-28 SL042 -54 -l-117 38 50 16236 2 125 165 

63-29 SL042 -47 +87 26 34 11462 2 124 112 

36-30 SL042 -44 +95 150 198 78081 3 1160 653 

G\p1mN262 (03/17/95) 
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Table 6-2 , 
PSC 26 FIot Spot Rndistiou DntR 

I BE1 I ABB Coordinates fft) 1 Peak Dow Rate fuR/hr\ 1 Peak Radi:ttion Valucv IcnmY ,. 

Hot Spot No. Grid No 1 
\I ----I 

~_.. ___..- - 

xl‘ Y 
x-r---, 

Mc~Slll-cll Corrected 1 2”x2” Nil (y) 1 Pancake GM ((l/y) 

I 71-02 1 sLo45 I -145.5 I 

69-02 SLO80 +18 24 1 I 32 1 I 16196 3 127 106 
69-03 ST,080 -59 -_ -t-so -_ 33 -- I 39 UC I 1 13011 0 70 96 

70-01 w 162 -52.5 -I-51 45 59 24925 0 165 195, 

71-01 SLO45 -53 +9 10 13 6500 2 57 43 

+64.5 100 132 103soo 1 555 436 

72-01 SL046 -143 +35.5 15 20 8200 2 65 66 

72-02 SL046 -93 +133 34 45 21350 2 195 149 

72-04 SL046 -42 i-41 30 40 18530 0 128 ‘132 
.@ I 72-05 1 SL046 1 -68 I +73 I h-5 I 1177n I 

’ 
- - .- -- 

w 
-.-,” 1 191 218 

73-01 SLO47 -138 4111 23 30 19930 0 49 99 
77-Al SL083 -95 +2 200 264 157350 12 1197 871 

80-O 1 SL048 -123 C61.5 10 13 6500 0 82 43, 

X8-01 SLO52 -134 i-80 40 53 27600 3 220 175: 
55 dG 

h\p1Kl00262 (03/17/95) 
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shouid be in a vertical line of constant soil thickness. Inspection of Figure 6-4’shows this to be . 
very close to theoretical prediction with projected depths for the two sources of 

. . t 
Device 20-02 : d, 2 6.4 cm(2.5 in.) 
Device 40-02 : d, z 7.9 cm (3.1 in.) 

This is- in \.ery good agreement with the field log, that reported the devices approximately 3-4 in. 
beneath the surface. 

Figure 6-5 is the theoretical dose rate relationship at various distances above the surface for a 
point source of radium-226 at various depths beneath the surface in soil. Using these 
relationships and the soil depths previously determined an estimate of the initial activity in each 
hot spot results in 

Hot Spot 20-02 : 
Hot Spot 40-02 : 

S;/ = 2.16 ;tCi 
Sy = 7.7 ;tCi 

The activity in Hot Spot 20-02 is almost identical to the activity in Device 20-02 (2.16 ILCi vs. 
2.25 ;tCi). The activitv in Hot Sp.ot 40-02 is approximately two and one-half times as great as 
Device 40-02 (7.7 11C;vs. 2.9 ;tCi). This \vould seem to imply that Device 40-02 has degraded, 
with significant activity deposited in surrounding soil. This is confirmed by soil sample analysis 
results in Table 6-3 (Section 6.14) sho\ving minimal soil activity associated wit/r Device 20-02, 
but almost 2,000 pCi/gm in the sample obtained nith Device 40-02. (Note: The difference 
betlveen the in situ gamma dose rates on Figure 6-5 and the values in Table 6-2 are that the 
Figure 6-5 values have had the background subtracted.) 

Using twice background as the criteria for characterizing hot spots, and assuming source activity 
of 2-2 uC.1, Figure G-5 would impIv that the hot spots characterized would be between the surface , 
and a skii depth of approximately 1 ft (30 cm). For example, a 3 ;tCi source located 1 ft below 
the surface would read approximately 6 $X/hr above background at the surface. 

In Table G-2, only the measured-gamma dose rate has been corrected using the correlations from 
Section 5. With the exception of hot spots 63-09: 63-19, and 77-A 1) all alpha readings are near 
or at background. This would imply that the sources of activity are not exposed at the ground 
surface. 

The beta emissions from the radium-226 deca\! chain have associated beta energies that vary 
from - 1 to > 3 MeV. However, the maximum range of beta particles, even at 3 MeV, is 
approximately 1 .O cm in soil. The majority of the elevated beta readings may, therefore, be from 
gamma response to the detector. 

The gamma response of the Ludlum 44-O pancake GM detector, as provided from the vendor, is: 

Ry = 3.3 cpm (@Air) 

-- 
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Table 6-3 

Soil Sample Isotopic Composition (pCi/gm) 

Isofope ID 20-02 40-02 77-01 

Radium-226 PSC 26 15.1 1990 329 
background 0.37 - 0.99 0.37 - 0.99 0.37 - 0.99 
release criteria’ 5.4 5.4 5.4 

Thorium-k?:! PSC 26 0.735 0.921 0.625 
background 0.47 - 1.0s 0.47 - 1.0s 0.47 - 1.0s 
release criteria’ 5.5 5.5 5.5 

Cesium- 137 PSC 26 0.076 0.610 0.123 
background 0.01 - 0.49 0.01 - 0.49 0.01 - 0.49 

Potassium-40 PSC 26 4.96 1.64 0.336 
background 0.52 - 5.22 0.52 - 5.22 OS2 - 5.22 

’ The release criteria is defined as 5 pCi/gm above background. The value stated is the 
minimum value, determined from offsite measurements, plus the criteria value. 
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Table 6-4 

Sediment SampIe4sotopic Composition’(pCi/gm) 

Sample ID 

24-o 1 
25-02 
26-O 1 (dup) 
29-01 ’ 
27-02 
28-02 
30-02 
31-01 
32-02 

Radium-226 Thorium-232 

i.59 1.14 
0.444 
0.939 
1.10 

0.6GS 
0.766 
I .03 

0.721 
0.642 

0.596 
o.s97 
0.977 . 
0.970 
1.03 
1.40 

0.714 
o.ss7 

Cesium-137 

0.194 
0.137 
0.014 
0.003 

0.0034 
0.03s 
0.020 
0.005 
0.052 

Potassium-40 

6.29 
2.94 
4.36 
4.7s 
3.94 
3.30 
6.47 
2.69 
1 .so 

background 0.37 - 0.99 0.47 - 1.0s 0.01 - 0.49 0.U - 5.22 

fApb0002 (0;/15/95) 4s 



Each beta reading was compared to the corresponding “correctetj” ;{R meter’ reading, multiplied 
by the gamma response factor. Besides the ttiee previously noted hot spots with elevated &ha 
readiggs, 16 additional hot spots have elevated beta readings that are approximately a factor of 
two or greater than the expected gamma response of the detector.’ This would imply that 19 out 
of a -totai of 169 hot spots (or approximately 10 percent) are within 1 .O cm of the surface of the 
ground. 

6.4 SOIL SAAMPLE RESULTS 

A total of three soil samples were obtained on PSC 26. These sampies were analyzed for 
radioisotopic content to confirm the identity of the primary contaminant(s). Two of the samples 
were taken at hot spot locations that yielded electronic devices as discussed in Section 6.3 The 
results of the radiochemistry analysis is provided in Table 6-3. The iocation of these sample 
points is shown on Figure 6-6. The laboratory analysis reports are provided in Appendix G. 

6.5 SEDIMENT SAMPLE RESULTS 

Eight locations in the moat around PSC 26 and in outfall streams around the PSC lvere identified 
for sample analysis. Nine samples were taken from these locations, sholvn on Figure 6-6. The 
laboratory analysis reports are provided in Appendix H. The isotopic composition is 
summarized in Table 6-4. At three of the locations, the radium-226 concentrations were slightly 

_ in excess of the range of background discussed in Section 4. However, the highest reading 
(Location 34-01) of 1.14 pCi/gm is still significantly below the remediation criteria of 5 pCi/gm. 
At two of the locations, rhorium-232 concentrations exceeded the range of background. As with 
the radium-236 results, however, the highest reading (Location’2401) of 1.50 pCi/gm is below 

: I the remediation criteria for thorium of 5 pCk’gn-1. Note that both radium and thorium maximums 
occurred at the same location. For combinations ofisotopes, the cleanup criteria ivill be met if 
the sum of ratios is less than one: 

.’ 

e.g., c 2 I 1.0 
; Li 

where Ci = concentration of isotope i 

Li = limit for isotope i 

For location 24-01, this summation, based on a limit for both isotopes of jpCi/gm, is: 

c 
ci 

iLi 
= .22S (Ra) + .3 18 (Th) = 346 < 1 .O 

This result is conservative because the natural background has not been included in the value 
used for the limit. 
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.’ 
7.0 SUMMARY OF RESULTS 

7-J BACKGROUND SUMiMARY 

The radiological background for the NAS Jacksonville site was determined by making in situ 
measurements and taking soil samples for isotopic analysis at 20 locations on and around the 
site. 

The results of this study are used for evaluating the effectiveness of required remedial activities 
to reduce residual activities below the guidelines established for those activities. Table 7- 1 
provides a’surnmary of the results of the background study.. . 

7.2 PORTABLE SURVEY INSTRUMENT RESPONSE 

The background studies lvere used in conjunction with basic shielding theory, to establish 
response factors for t’he gamma measuring instruments employed during PSC 26 
characterization. For the instruments used to perform in situ quantification of elevated areas of 
activity, the response factors are summarized in Table 7-2. Follo\ving cleanup activities, the 
2”s2” NaI detector will be used tg determine if residual activity levels are below the guidelines 
of _< 5 pCi/gm above background. The criteria will be assumed satisfied if the response of the 
meter is: 

. 

R, < 4,750 cpm abot>e background 

7.3 GAIMIMA WALKOVER SURVEYS : 

The walkover surveys were intended to locate areas of elevated activity (hot spots) that had 
potential 10 exceed release criteria. Areas that exceeded twice the background of the start point 
of the grid were marked for further characterization. At each grid intersection, the local gamma 
background was noted. For the 90 grids in PSC-26, the local background varied from 4.0 ~rR/hr 
to 10.6 $/hr (compared to the NAS-JAX site background that varies from 5.7 @/hr to 
7.8 tLR/lir). 

7.4 HOT SPOT CHARACTERIZATION 

As a result of the walkover survey, 169 areas lvere noted that exceeded twice local background. 
In situ characterization of these hot spots indicated a maximum surface dose rate of 500 ~tnlhr. 
A more comprehensive evaluation of the gamma measurements, analysis of point sources 
excavated and analyzed ex situ, and instrument response functions indicate that the hot spots 
evaluated were likely distributed between the surface and a depth in the soil of approximatei>. 
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1 ft. Inspection of alpha reading at the surface indicates that dnly three of the hot spots are 
likely exposed at the surface. Beta particles have a relatively short range in soil. For beta 
emissions from radium-226 and decay daughters, the maximum ,range in soil is approximately 1 
cm. Each of the elevated beta readings was evaluated as possibly being gamma response of the 
detector. Using the gamma response filnction provided by the vendor, 19 hot spots were in 
excess of values based on comparison to measured dose rate. This would imply that 19 out of 
169 hot spots (approximately 10 percent) are xvithin 1 cm of the surface. 

7.5 SOIL SAMPLE RESULTS 

Three soil’samples were taken from selected hot spot locations on PSC 26. As espected: the 
sampies contained elevated radium-226 concentrations. Hot spot location 40-02 soil was 
contaminated to 1,990 pCi/gm. This supports the hypothesis that the device excavated at this 
location was in an advancing stage of decomposition. The in situ evaluation indicated a source 
activity of 7.7 11Ci compared to an ex situ estimated activity with the device of2.9 ItCi 
(Section 6.3). 

7.6 SEDIMENT SAMPLE RESULTS 

Eight sediment sample locations were selected in the moat surrounding PSC 26 and in outfall 
locations downstream from the PSC. Several of the samples exhibited radium-226 and thorium- 
232 levels in excess of the background range observed around the base; however, these levels are 
still Lvithin the criteria for unrestricted release. 
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The 7-l 

. . -- Radiological Background - NAS Jac&sonv& 

Maximum Minimum Average 

Dose rate’ 7.5 @Uhr 5.7 @/hr 6.4 @/hr 

Uranium-23S decay chain 0.99 pCi/gm -0.37 pci/gm 0.59 pCi/gm 

(Radium-226) 
Thorium-232 decay chain 1 .OS pCi/gm 0.37 pCi/gm 0.59 pCi/gm 

Potassium,-40 5.22 pCi/gm 0.52 pCi/gm 2.52-pCi/gm 

Cesium- 13 7 0.49 pCi/gm 0.0 1 pCi/gm 0.17 pCi/gm 

’ This is equivalent to a variation of 1 S.4 mRem/hr. 

. 
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Table 7-2 
. . -- Instrument Response - Source Conversion (Radium-226) 

1.. .2 in. x 2 in. NaI Detector - Model 44- 10, No. 165 
- Distributed source: 

IS= 950 
cpi72 

(pCi / p) 

- Point source (on “contact”): 

3 -. pR Meter - Model 19 

- No. 95487 : Dy = 1.32 * (Meter) 

- No. 109899 : Dy = 1 .S9 * (Meter) 

G'pb0002 (03/'15:95) 
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FlEFD DATA ACQUISITIOM FORMS PAGE 151 

BACKGROUND DATA 

Site: N/L.~ .- TAcicSacJ V ILLE WBS ~0: 25( Date: OL Nod 44 

Tectinicians: STEVE LIAESE / LA/.CAEL .hlAy Bkg Lot. No.: o l 

Descri@ions of Location: RANGEe ST-REEt <W) BETWEF&i SdQATQaA AvENLIE; 

ANo EN-I-EQ PFZ~-S~ AYEMU& ACLzC’ss F,?o/cA NAVAL LEGdL 

~LXVICE OFFICE ANO COMMAND JUGGE ADyocF\TE 

INSTRUMENTS ’ EFFICIENCY 

FM-0027 October 37, 1994 



-FIELD DATA ACQUlSlTlQN FORMS ’ PAGE 152 

BACKGROUND DATA 
I 

Site: NAS- T&;csotiduE w8S No: 201 Date: -02 f=Jav 94 ._ 

Tectinicians: RDRE~T PARkrSti G6SA ~uow~es Bkg Lot, No.: 02. 

Oescribtions of Location: tirG+iwA’f 17 sOU7T-i OF ,t&AlN &ATF I 

GAS?- SIDE AT Mdihl c;ds S&&&J cry RbAb Si@LfLDEE: 

INSTRUMENTS EFFICIEN Y 

FM-0027 October 3 1, 1994 



FIELD DATA ACQUISITION FORMS PAGE 153 

BACKGROUND DATA 

Site: NAS- BCKSCJ#JV~LLE WBS No: 20 i‘ 

Technicians: S?NE UAFSE bv. Ldel.. WY Bkg Lot. N.o.: O3 

Descriptions of Location: ~LX-EGA #ILLS DQiVE ; W&J- oF A~NTi-L. CdAST t1UE 

PAIL AOAk AtW solnu OF WED&EWO~D APAEWENT S~ti 

INSTRUMENTS EFFJCJEA’C Y 

FM-0027 October 31, 1994 



FIELD DATA ACQUlSiTlON FORMS 
,~ 

BACKGROUND DA?% 

MEA’ 
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FIELD DATA ACQUISITION FORMS PAGE 15q d 

BACKGROUND DATA 

‘Sit&: UQT d%C’ii SC&J J I LLE WBS No: a1 Date: oi ,uo\/ 94 

Technicians: Rc~ERT PAW?rSii/ GEvS~5tiOWE~S Bkg Lot. ~0.: 05 

Descriptions of Location: /4A~-i-r,-d r2d4D sour4-i - TO R.E~TP~C-I-ED AafX 

lNSTRUMENl-S EFFICIENC Y 

_ Ociober 3!. I: 
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FIELD DATA ACQUISITION FORMS ~ 
.’ 

PAGE 756 

BACKGROUND Da-l-A 
I 

Date: i3t. NaV 4Y 

-Technicians: SJ-GG crasss/ w. deLM5V Bkg Lot. No.: oc 

Descriptions of Location: CCL LLD S’;-QFFEZ WhST- OF NALfAL bJosp~~~~ 

ED& OK- 7EEE ilti& 

EFFICIENC Y 

Detector cc4 4 

Detector 

S/N f(6876 .ZzS 

S/N 

Detector 

Detector 

cc+--9 

LGct-co 

S/N 116e76 .2/25 
I 

S/N IL5 ., 070 
I 

October 3 



.FlELD DATA ACQUISITION FORMS PAGE 157 

BACKGROUND DA-i-A.. 
I 

Site: f44S r&C~SOti’d I LLE WES No: 20 1 Dare: Of NOV q”1 

Technicians: PoF3ERT 7’dPRJ5J-l GgE-A ‘2b]ObUE25 Bkg Lot: No.: O? 

October 31. 199‘2 
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Jr, \ mr?oc do n rr.ocl 
,:9/3 -%-sm3w3bnsv3w . ’ 

I I I I 1 I 
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FIELD DATA ACQUISITION FORMS PAGE 159 
. : 

BACKGROUND DATA 
I 

I 

.- 

I 

Site: KJAS rMK&fJ;lILLE WBS NO: 20 I Date: 01 hilou 44 
. 

Technicians: 5-i-WE IJAESE / U.it CARL n/l.@) Bkg Lot. No.: m 

.E 
INSTRUMENTS 

.A: 
EFFICIENC Y 

I 

.- 

(11 Meter L,,oLvA.. 19 SIN 109 $99 Detector SIN 
, , 1 1 

1 

121 Meter CUD~VG zzu S/N 9 78 30 Detector -CCC-LO S/N is-7 1 It5 I 
, I I 1 1 

(3) Meter CU OU,OC* zzzfl S/N I i 7 3 6 3 1 Detector qq -5 1 S/N i/687L / a47 1 

I (4) Meier LUDUJSA Z-LZII SIN 1 ( 7 3 63 Detector rcri-4 SIN 1)6027 t247 
/ 
I 

‘MEASUREMENTS + c / 
. 

I;’ P u, 0 0131; 



FIELD DATA ACQUISITION FORMS PAGE 160 

BACKGROUND DATA 

Site: NAS SdCCXVJV ILLE. WBS No: m’ Date: 01 hlov 41/ 

Technicians: -ague UA E S E w. CAeLMAy Bkg ‘Lot. No.: f o 

Descriptions of Location: ~~5-p~ RCA~ Noercl - Ass.mss FQahn NA\I q LODGE (4d 

FAs-i- OF C,otF LOL,ES~;/ ?lP,zL/NfZ 

INSTRUMENTS E’FFICIENC Y 

(3) Meter LUGLU,~A ZL~/ S/N I 117363 Detector clq ,9 SjN i I 6 8 7L ‘ 2q1 

(41 Meter LWOLUU. Z&L\ S/N ii 73G3 Detector Ct 4 -4 S/N Ll667L -247 

J %+ 1 (71 PIC Model # RSS --LL I S/N ooqqqq(fl) Cal. Due at-c-ye I 

FM 0027 rlr,nhrr 31 1994 



FIELD DATA ACQUISITION FORMS PAGE 161 

‘BACKGROUND DATA 

Site: 1Q4S J%~SbtJ VtLLF WBS No: 247’ Date: 0’ rJov4J 

Technicians: _ STEVE HAESE VJ.c,AtLMAY Bkg L&No.: ’ ’ 

Descriptions of Location: dFF sl= - I 20 ‘F S-ml5~7- WEsi- ‘TO tdoe~ti FuerDA 

AacI( GA-t-C= +.j FEoNI -1 

INSTRUMEN JS EFFICIENCY 

(7) Meter LU~LUM 19 SIN PO9 $399 Detector S/N 
1 

(2) Meter LUDL~% zzzi S/N CJ7e.30 Detector Cccl-LO SIN -im1 ,125 

(31 Meter CU,VJ~UN a221 S/N 117363 Detector (-14-9 SIN /f&67& a 2t/7 

(41 Meter hi>Luh ZZ~i SIN I il731;3 I Detector cl4 9 S/N 116 57ic 1 .29 2 I 

MEASUREMENTS x c/b’ * UP 

October 31. 1992 



FIELD DATA ACQUlSlTlON FORMS PAGE 762 
; 

BACKGROUND DATA 

Site:- t4AS -TAC~G+-JV I LLF WBS No: 201 Date: Q(. ww 

Technicians: P~BEPT J=‘ARiEjSU &iZCiSA StiOWEE+ Ski Lot. No.: Jz 

Descriptions of Location: CLIILD P5AD N0z-w -773 Bo;LDIN4 ‘J-71 0 PA2rbuLr 

AQEA $/cKrcl] NEXT. Tr, BASEBALL C&UPLE$ 

INS JRUMENTS EFFICIENC Y 

+--ic; 

++ 

dtjt 
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FIELD DATA ACQUJSlTlON FORMS PAGE -J.&is 
,j 

BACKGROUND DATA 

1 

r 

I I 1 I 

FM4027 



FIELD DATA ACQUISITION FORMS PAGE 765 

BACKGROUND DATA 
I 

I Site: t&S ~~CE~CSJVILLE WBS No: -1 Date: 02.. tiob’ 94 
. 

Technicians: =J~EV& k/AESE/ bu.. c;4eL MAY Bkg Lot. No.: I5 

INSTRUMENTS EFFICIENC ‘f 

(1 I Meter h~~,tc L9 S/N 109 094 Detector 
/ 

SIN I 

(2) Meter LUCJLU~LC ZZL~ SIN 99 136 Detector dq-t a SIN t&5 e 069 

(3) Meter LLDC~CC 2-v S/N I I7366 Detector Lc4-4 
I 

S/N i(& e-76 .t5q / 

(71 PIC Model # (LFs-- 11 1 S/N~jc~qqy 4 &T] Cal. Due l\ - Z- 9 5 

i 

7 n 

3 

F-- 

1 

1 

I 

3 
3 
-I 

j 

1 FM-00 2 7 October 31. 1994 



FIELD DATA ACQUISITION FORMS 
.’ 

.BACKGROUND DkTA 

PAGE 166 

Site: f’JbS TACcLs5r\lVCLLE WBS No: 201 Date: 02 Nbr/ q$ 

Technicians: STEVE r-ln~‘s~ / W.rQ-WL MA+’ Bkg ioc. No.: rd 

INSTRUMENTS EFi= ICIENC Y 

FM-00 27 Oaober 31. 199i 



FIELD DATA ACQUISITION FORMS PAGE 167 

BACKGROUND DATA. 

Site: c\iAS ~~LTOUJIL.LE WBS No: zoi Date: at ww4q 

Tech&c&s: QOBEPT PAeQlsu GEcJS.4 st-1obuvses Bkg LOG. Nd.: 1 ? 

Descriptions of Location: bAu5Trt.J k’oAO EAST 3lD6 /ICRoS3 J=iEdA/i oFFlCE2. 

UOUSllU& oC~i-S I DE FENCE• PA&r /deEA 

INSTRUMENTS ’ 

FM-0027 October 31. 1994 



3 

3 

3 

1 

3 

11 

J 
I 
, 1 
, 
1 1 
. 
1 :. . 

% 

1 

1 

1 

1 

FIELD DATA ACQUISITION FORMS ~ 

BACKGROUND DATA 

PAGE 168 

INSTRUMENTS EFFICIENCY 

FM-0027 



PAGE 169 FIELD DATA ACQUISITION FORMS 

.BACKGROlJND DATA 
f 

L--- 

FM-0027 October 31. 1994 



FIELD DATA ACQUIS1TION~FO~MS PAGE 170 

BACKGROUND DATA 
I 

Site: AlAS JaCrSO~~ Vl LL& WBS No: DJ Date: gt Am/ 93 

Techriicians: _ STEVE U4E9.s W.CAeL MA.i/ Bkg Lot. No.: $0 

Descriptions of Location: FAlrTUi’T Pc~/hlT rJO&-FHUrE57- ON STAT7OH @OVNb=i/ LIMg 
UN td0P'n.J SihE Or; ,7ir&9~ mAD Jbm 4 TeEE LINE, 

INSTRUMENTS EFFICIENCY 
(1) Meter LIAXUAA @ SJN iocj899 Detector S/N 

(21 Meter ti>L(j,u 2z-r ( SIN 99 L36 Detector &--LO S/N i&S ,069 

(31 Meter Lun~u,ti zz-t( SIN il7361, Detector vq -9 SIN If6978 ' z-59 
I 

141 Meter LU~LU,Q ZZZI S/N ll736L Detector cI4-9 1 SIN 11 6 8-i' 8 l 2+=7 

(51 Meter lUb. (1x 2x3 1 S/N \(Q&\Cj Detector 43-O / sIG&wBY-lq 
. I 



APPENDIX B 
4, 

LABORATORY ANALYSIS RESULTS: 

BACKGROUND DATA 

. 

- 

a ; 

Qb0002 (03/15/95) 



3 GENERAL ENGINEERING LABQRATQRIES L?boratorl Cerf~ncnl,ohc 
iM2eting t&y’s needs )l’i1/3 ff visiDnjor.iorilorro,~. STATE GEL. EF? 

n Ea7lm7294 mm51458 
NC 233 

lOl20 10582 
0293 

CERTIFICATE OF ANALYSIS 
VA 00151 
wl 99988779 

Client: 

Contact: 

B&k1 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. hi Keller 

Project Descriptioru: Cecil FiekWX 

Sample ID 

Lab ID 

Matrix 

Date Colk&xl 

Date Received 

Priority 

Collector 

: 11/02lw 

: 11/04/94 

: Rush 

: Client 

Parameter Qualifier Resuit DL RL units DE Analyst Date Time Batch M C 

U 

J 

RadlologicaI 

“otd uranium 

7rnnroPHA-10ilem.s 
&urn-137 

PotassiumliO 

Radium-226 

Radium-228 

Tllorium-228 

Thorium-230 

Thorium-232 . 

ThoriLLm-234 

uraniuJn-235 

Uranium-238 

J 

J 

J 

J 

J 

J 

U 

J 

0.670 +I- O.OlcnI 1.00 1.00 y/g 1.0 DCS ~11/09/94 1054 56721 1 N 

0.0645 +I- 0.0309 

2.99 ii- 0.103 

0.708 +I- 0.093 1 

0.772 +i- 0.180 

0.782 4 0.0779 

0,708 +I- 0.0931 

0.776 . +I- 0.0773 

1.51 +i- 1.43 

0.0506 +I- 0.133 

151 +I- 1.43 

0.0405 0.100 @x/g 

0.326 1.00 pci/g 

0.0694 1.00 pci/g 

0.136. 1.00 pci/g 
0.0803 5.00 pug 

0.0694 1.00 pci/g 
0.0797 2.00 pa/g 

1.23 5.00 pa/g 

0.731 1.00 pcilg 
1.23 5.00 pciig 

2 N 1.0 MDS 11/10194 0737 57403 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

M = Method Method-Descriution 

Ml 

M2 

EPI -A-M3 . 

HASL 300 

Notes: 

The qualifiers in this rep-t are defined as follows: 

J indicates presence of analyte < RL (Report Limit) 

U indicates presence of anaiyte < DL.(Detect Limit) 

PO Box 307 12 0 Charlesron, SC 293 17 * (803) 556-S ,171 -Fax(803)766-1175 *g41109547* 



GENERAL ENGINEERING LABORATORIES Iaboratory CerlmaIloru 
itieetin~ today’s needs itit n vision foi tomorrob~*. STATE GEL EPI 

n E8715&%nw E87~~71187455 
NC 233 

10120 10582 
02934 

CERTIFICATE OF ANALYSIS 
VA 00151 
WI 99983779 

client: Be&e1 

PO Box 350 

Oak Ridge, Term%% 3783 I-0350 
Contact: Ms. J&i Keller 

Project Description: Ce& Fiel&JX 

cc: BECHO0394 Report Date: December 01, 1994 

Sample ID : MOO001 SFS 

l , 

Page 2 of 2 

M = Method Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

r 
c 

Analytical Report Specialist 

P 0 Box 307 12 - Charleston, SC 294 17 * (SO3) 5.56-S 17 I l Fax (SO3) 766 1178+g~11og5-07+ f-Jg1-7 

ew 



Client: 

Contact: 

Beck1 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Cecil Field/X 

cc: BECHO0394 Report Date: December 01,1994 Page 2012 

Sample ID : JXOOOG-2 SFS 

M = Method Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

.c 

Analytical Report Specialist 



GENERAL ENGINEERING LABORATORIES LpholaIory Cerltncallonr 
Meefing lodcty ‘s needs wirh a vision for tomorrow. STATE GEL FPI 

E 
Es7 1%/87294 ES7472/8745 8 
233 

% 
10120 10582 
02934 

CERTIFICATE OF ANALYSIS 
VA 00151 
WI 99983779 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: 

cc: BECH00394 

Cecil FieWJX 

‘. 
Report Date: December 01,1994 

5 \T G 
*-I 

2 
Page 1 of 2 

Parameter Q.ualifler Result DL RL units DF Analyst Date Time Batch M C 

Radiological 

Total Uranium 

Gamma Ph!4 - IO iletm 
.ksium-137 

Potassium40 

RBdium-226 

Radium-228 

Thorium-228 

Thorium-230 

Thorium-232 

Thorium-234 

Uxanium-235 

Uranium-23 8 

U 0.580 

0.283 

1.15 

3 0.461 

J 0.580 

J 0.529 

J 0.467 

J 0.525 

J 1.47 

u 0.0907 

J 1.47 

+I- 0.0802 

+I- 0.453 

+I- 0.120 

+I- 0.172 

4 0.0956 

+I- 0.120 

4 0.0948 

+I- 1.11 

+I- 0.145 

+/- 1.11 

+I- 0.0 100 1.00 

0.0457 

0.330 

O.O!N9 

0.278 

0.0672 

0.0909 

0.0666 

135 

0.251 

13.5 

1.00 ug/g 1.0 DGS 11/09#4 1056 56721 1 N 

0.100 pmg 1.0 MDS II/IO/94 0738 57403 2 N 

1.00 pcig 1.0 

1.00 pa/g 1.0 

1.00 pap 1.0 

5.00 pciig 1.0 

1.00 pCi/g 1.0 

2.00 pci/g 1.0 

5.00 pug 1.0 

1.00 @I/g 1.0 

5.00 pcifg 1.0 

M = Method Method-Descrbtion 

Ml 

M2 

EPI A-023 

HASLSOO . 

Notes: 

The qualifiers in this report are defmed as follows: 

J indicates presence of tialyte c RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

llll~llllll lllll llllll~l~llllll ilill llll IllIll llill ilii illi 
P 0 Box 307 i :! l Charleston. SC 19117 * (803) 556-S 17 I l Fax (503) 766- 1175 *g411095-OSf gT? 



GENERAL ENGINEERING, LAi3ORATORIES Iaborpcory Grtlflatlons 
Meerirrg today’s needs with a vision for rdmorrow. STATE GEL EPI 

FL. Es71%/872% E8747m453 
NC 233 
SC 10120 10582 
TN 0293 

- 
CERTIFICATE OF’ ANALYSIS, 

VA CQlSl 
WI 59988779 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Cecil Field/n 

cc: BECHO0394 

Sample ID 

Report Date: December 01,1994 

: JXOCMlO3 SFS 

Page 2 of 2 

M = Method Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating proxdures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 169-7388. 

c 
Analytical Report Specialist 



CERTIFICATE OF ANALYSIS 
VA M7151 
WI 9998%-m 

_ Client: 

Contact: 

Be&e1 

PO Box 350 

Oak Ridge, Tennessee 3783 I-0350 

Ms. Lai Keller 

Project Description: Cecil Field/TX 

cc: BECHCO394 Report Date: December 01, 1994 Page 1 of 2 

Sample ID 

LabID 

Matrix 

Date Collected 

Date Received 

PI-iOlity 
Collector 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

Radiological 

Total Uranium u 0.890 +I- 0.0200 1.00 1.00 ug/g 1.0 DGS II/09194 1349 56798 1 N 

hw7~a Ph!4 - IO item.7 

Cesium.-137 0.486 +I- 0.126 0.0450 0.100 pCi/g 1.0 MDS 11/10/94 1413 57404 2 N 

Potassium40 5.22 +I- 1.02 0.425 1.00 pc;/g 1.0 

‘Radium-226 J 0.773 +I- 0.182 0.0926 1.00 pcilg 1.0 

Radium-228 J 0.786 +I- 0.194 0.145 1.00 pcilg 1.0 

Thorium-228 J 0.780 +I- 0.126 0.0744 5.00 pcilg 1.0 

Thorium-230 . J 0.773 +I- 0.182 0.0926 1.00 1.0 pcilg 

Thorium-232 J 0.774 4-L 0.125 0.0738 2.00 pcilg 1.0 

Thorium-234 J 1.73 +I- 1.43 1.68 5.00 pcilg 1.0 

Uranium-235 J 0.329 +I- 0.174 0.296 I.00 pcilg 1.0 

Uranium-238 J 1.73 +I- 1.43 1.68 5.00 pa/g 1.0 

M = Method Method-Description 

Ml 

M2 
EPI-A-023 . 

HASL 305 

Notes: 

The qualifiers in this report are defied as follows: 

J indicates presence of analyte < RL (Report Limit) 

U indicates presence of analyte < DL (Detect Lit) 

171 * Fas (503) 766 P 0 Box 307 12 l Charlesion. SC 294 I7 . (503) 556-S 

$3 9’ ,‘I .r,“., ,,n . . . . . 1.1~ 

lllliil ll~~llllll IIIII lilil lllf ~1111 l~lllllllil~l~l II! illi 
~‘7S*9411@35-16* bl!??A 



GENkiJXAL ENGlNEliXIN ti LPiBOKA’I’OKlES about c rtlll~,on~ 
e 

Meeting to&y’s needs w-id2 n vision for tomorrorv. STATE GEL EFI 
FL E87156/87294 Ei3747>87;55 
NC 233 
SC 10120 10932 

_ l-N 02934 

CERTIFICATE OF ANALYS’IS 
VA 00151 
WI 99988179 

Client: 

Contact: 

Be&k1 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 
MS. Lori Keller 

Project Desqription: Cecil Field/JX 

cc: BECHQO394 

Sample ID 

Report Date: December 01,1994 

: JXOOOO4 SFS 

Page 2 of 2 

M = Method Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to you Project Manager, Winter Seibert at (803) 769-7388. 

I 

Analytical Report Specialist 

P 0 Box 30712 * Charl&ron, SC 19417 * (SO3) 556-8171 . Fax (SO:) 766-l 17ccC9411~5-16* 

2% r,. . / 



GENERAL ENGINEERING LABOtiTORIES 
Meering today’s needs \c*ith a rlision~o;romorro,~. 

Iaborntory Certmratlons 
STATE GEL EPI 
FL !37156/57294 E%74721’K’c58 
NC 233 
SC 10120 loss2 
TN 02934 . _ 

CERTIFICATE OF ANALY’SIS 
VA co151 
WI 99988779 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 L-0350 

Ms. Lori Keller 

Project De+ption: Cecil FieWJX 

Sample ID 

LabID 

Matrix 

Date Collected 

cc: BECHO0394 Report Date: December 01.1994 
Page 1 Of2 

: JXOOOO5 SFS 

: 94110X-17 m..kmn POFtD Ayr- \r?E5T,2iCTYCD 

: Soil 

: lllO2194 
Gr\TE k-is O’(-f &u-;-yj <\,i)r; Cc 

Parameter 

Date Received 

PI-iOI-it-j 
Collector 

Qualifler Result 

: 11/04/94 

: Rush 
f&m22 

: Client 

DL RL Units DF Analyst Date Time Batch M C 

Radiological 

Total Uranium 

Gcmma PHii - 10 items 
Cesium- 137 

Potassium40 

. Radium-226 

Radinm-228 

Thorium-228 

Thorium-230 _ 
Thorium-232 

Thorium-234 

Uranium-235 

Uranium-238 

2.00 +I- 0.0300 1.00 1.00 l&g 1.0 Dc;S 11/09/94 1354 56798 1 N 

0.109 +I- 0.0353 

5.12 +I’- 0.598 

0.994 +I- 0.0882 

0.879 +I- 0.156 

0.796 +I- 0.0662 

0.994 4 0.0882 

0.789 4 0.0657 

2.09 +I- 0.895 

0.0913 -4 0.173 

2.09 +I- 0.895 

0.0315 0.100 pCi/g 1.0 MDS 11/10/94 1416 57404 2 F 

0.307 LOO pCi/g 1.0 

0.0623 1.00 pCi/g 1.0 

0;106 1.00 pCi/g 1.0 

0.0697 5.00 pcilg 1.0 

0.0623 1.00 pci/g 1.0 

0.069 1 2.00 pc;/g 1.0 

1.08 5.00 pa/g 1.0 

0.294 1.00 @i/g 1.0 

1.08 - 5.00 pCi/g 1.0 . 

M = Method. 

Ml 

M2 

Method-Description 

EPI -A-O23 

HASL300 . 

Notes: 

The qualifiers in this report are defmed as follows: 

J indicates presence of analyte < RL (Report Limit) 
U indicates presence of analyte < DL (Detect Limit) 

!!ll!illlll!ll!l!ll!!!ll!ll!llllll!lii!illll!l!l!!lilli[l 
P 0 Box 30712. Charleston, SC 29417 e(SO3) 556-5171 * Fax (SO3) 766-l 17s *g411@5-17’ 

*w p * Pnnrxl nn rcL\LicJ P.,“Ci -I 



LABORATORIES Idoialcry cerlfrIcallonr GEP4ERA.L ENGINEERING 
Meeting to&y ‘s needs wiih R vision jb‘r ttimorrobv. 

CERTIFICATE OF ANALYSIS 

STATE GEL ED 

N”c 
www2~ E87472187458 
233 

SC 10120 10582 
RI 02934 
VA 00151 
WI 999aan9 

Client: 

Contact: 

Bechtel 

PO 30x 350 

Oak Ridge, Tkessee 37831-0350 

Ms. Lmi Keller 

Project Destiption: Cecil Field/JX 

cc: BECHO0394 Report Date: December 01,1994 Page 2 of 2 

Sample ID : JXOOOOS SFS 

M = Method Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

mL 
Analytical Report Specialisl. 



GENERiL ENGINEERING~LqBoRATtiRIES 
Meeting todq’s ,!eeif.s u*itir a vision for tomorrolt’. 

LQb0ralm-y certmralionr 
sTAm GU. EPI 
FL E811%/8RW Es-mm45s 
NC 233 
SC 10120 10592 
7-N 02934 .A. 

CERTIFICATE OF ANALYSIS 
VA 001Sl 
WI 99988779 

Client: 

Contact: 

Bechtel 

PO Box 3.50 

Oak Ridge, Teanessee 3783 I-0350 
Ms. Lcri Kekr 

Project Description: Cecil Field/X 

cc: BECH00394 

Sample ID 

LabID 

Matrix 

Date Collected 

Report Date: December 01. 1994 
OKTG l--o~~T\OS 

Page I of 2 

: 1x00006 SFS 

: 9411095-13 CWLD 5&zxzT-, 113Es-r OF f‘iikufi; 

: soil 

: ll/Oli94 
Date Received 

priority 

Collector 

: 11/04/94 

: Rush 

: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

U 

Radiological 

Tctal Uranium 

GwnmaPHA-IO items 
Cesium-137 

Potassium40 

. Radium-226 

Radium-228 
Thorium-228 

nlorium-230 

Thorium-232 . 

Thorium-234 

Uranium-235 

Uranium-238 

J 

J 

J 

J 

J 

U 

U 

U 

0.650 

0.145 +-I- 0.0408 
1.68 +/- 054 1 

0.681 ii- 0.103 
0.828 +I- 0.189 
0.910 -4 0.0721 
0.681 -t/- 0.103 
0.901 +/- 0.07 14 

0.933 +I- 1.42 

0.0423 +I- 0.127 

0.933 +I- 1.42 

+I- 0.0100 1.00 

0.0407 0.100 pa/g 1.0 MDS 11/10/94 10.50 574& 2 g 
0.458 1.00 Q/g 1.0 

0.0818 1.00 pCilg 1.0 
0.152 1.00 pa/g 1.0 

0.0613 5.00 pcilg 1.0 
0.0818 1.00 pa/g 1.0 
0.0608 2.00 pug 1.0 

139 5.00 pci/g 1.0 

0.226 1.00 pcilg 1.0 

139 5.00 pci/g 1.0 

1.00 ug/g 1.0 DGi 11/09/94 1343 56798 1 N 

M= Method Method-Dercriptlon 

Ml 

M 2. 
EPI -A-023 . 

HASL 300 

Notes: 

The qualifiers in this report are defmed as follows: 

J indicates presence of an&y& < RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

I llnll lull Ml lllll lilll 1111 lllll llll llllll l!lll Ill II1 
P 0 BOX 307 I:! * Charlesron, SC 391 I7 * (503) 556-S 17 I * Fas (503) 766-I 1 7S,941 1095-13* 

*w 
F-2 P-,,t.: ! ,>l? r., :I..! y.!>:: 

m-w.2 



GENERAL ENGINEERING LAlBOFiAT’QRIES 
&leering torla~‘s ~zeeds will1 0 vision for romorroic: 

Labolafmy CrrIuldlom 
STATE GEL EPI 
FL E87156/87294 E.87472157455 
NC 233 
SC 10120 10.582 
x-4 02924 

CERTIFICATE OF ANALYSIS 
VA 00151 
WI 99988779 

Client: 

Contact: 

B&htel 

PO Box 350 

Oak Ridge, Tennessee 3783 1-0350 
Ms. Lmi Keller 

Project Description: Cecil Field/JX 

cc: BECHO0394 Report Date: December 01,1994 Page 2of 2 

Sample ID : LX00006 SFS 

M = Method Meth&Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

,&mlytical Report Specialist 

POBos30711-~Charieston,SC1-9i17*(803) jj6.8171 .Fns(SOj)766-117S9411095-13* 
p?% :a. I ̂  ^ ._ 

0029 



CERTIFICATE OF ANALYkS 
VA 00151 
WI 99988739 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0>50 

Ms. Lori Keller 

Projeot Description: Cecil FieWJX 

cc: BECHCO394 

Sample ID 

Lab ID 

Matrix 

Date Collected 

Date Received 

PiiOlity 
Collector 

Report Date: December 01.1994 Page 1 of 2 

: MOO007 SFS 

: 9411095-14 MUsr{ N brto, E w- AC.RU~~ y&s< 

: Soil 

: 11/01/94 

: 11/W/94 

: Rush 

: Client 

Parameter Qualifier Result DL RL ullki DF Analyst Date Tlmc Batch M C 

RadiologicaI 

Total Uranium 

Gamma PHA - 10 items 
Ccsiuin-137 

Potassium-40 

Radium-226 

Radium-228 

Thorium-228 

Thorium-230 . 

Thorium-232 

Thorium-234 

Uranium-235 

Uranium-23 8 

1.32 

0.376 

2.00 

J 0.529 

J 0.914 

J 0.861 

J 0.529 

J 0.853 

J 1.41 

U -0.00856 

J 1.41 

+I- 0.0200 

+I- 0.0534 

+I- 0.427 

+I- 0.108 

+I- 0.165 

+I- 0.0703 

+I- 0.108 

+I- 0.0694 

+I- 1.12 

+/- 0.121 

+I- 1.12 

1.00 

0.0389 O.lKJ pci/g 1.0 MDS ll/lOi94 1133 57404 2 N 

0.314 1’.co pcifg 1.0 

0.0722 1.00 &i/g 1.0 

6.111 1.00 pa/g 1.0 

0.0542 5.00 pcjlg I.0 

0.0722 1.00 pci/g 1.0 

0.0537 2.00 pcifg 1.0 

1.25 5.00 pa/g 1.0 

0.210 1.00 pci/g 1.0 

1.25 5.00 pcy 1.0 

1.00 ug/g 1.0 Dk’ 11/09/94 1345 56798 1 N 

M =.Method 

Ml 

M2 

Method-Description 

EPI -A-O23 . 

HASL 300 

Notes: 
The qualifiers in this report are defmed as follows: 

J indicates presence of analyte < RL (Report Limit) 

U indicates presence of analyte i DL (Detect Limit) 

I IllIll lllll lllll llllllllll lllll lllll llll illlll illll llli Ill 
P 0 Box 30712. Charle;ron. SC 29317 * (803) jj68171 * Fax (SO3) 766-l 178,9411095-14+ 

pT+j 

()03(j 

!J . . . . .: _ -2c.,cl...! “:“.‘r 



GENERAL ENGINEERING LAj3OFtATORIES 
Meefing toclnv’s needs b?lfi n vision fbr fq~~orrorv. 

Iaboratcpy CerlincaLIow 
_ STATE GEL EPI 

FL F.a7156m294 Es7472m:5s 
NC 233 
SC lOl?O 10582 
TN 02954 

CIXRTIFICATE OF ANAIXSiS 
VA 00151 
wl 95938779 

CIien t: 

Contact: 

Be&e1 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

MS. Lxx-i Keller 

Project Deception: Cecil FieId/JX 

cc: BECHOO394 Rep-i Date: December 01.1994 Page 2 of 2 

M = Methcd 

Sample ID : JXOCOO7 SFS 

Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

&L& 
Analytical Report Specialist 

P 0 Box X712* Charlesron. SC 29417 0 (803) 556-5171 * Fax (803) 766-117S9411,,95-14t 

$3 !srlC. ! ‘7, ..;..:/ CI’ r:!?:‘: 

0031 



22567-00 l-0006-00 1-O 1 
+ EW,t 

-v- .w @& 
e ‘75 q 

c: % u GENERAL ENGINEERING LABiXiATORI~S, 
d 
?i .g 

Meethg today's needs. kr.if/i n vision/or tomorrow. 
L&o&q ccrtffhtlom 

STATE GEL EPI 

O% I-&+’ 

FL, EX?1561872%4 ES7472K7453 
NC 233 
SC IOn3 10582 
TN 02934 

CERTIFICATE OF ANALYSIS 
VA ca51 
WI 99998179 

Client: 

Contact 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 
Ms. Lmi Keller 

Project Description: Cecil FieIdfJX 

cc: BECHO0394 

Sample ID 

LabID 

Report Date: December 01,1994 
p)kk ~cpJ\o14’ =8 Page lof2 

: JXOOGO8 SFS 

: 9411095133 .~YWG, AVE =+ k-n\ca-i- \RE 
Matrix : soil 

Date Collected : 1 l/01/94 
I\~ra~5EcT\oti , bQ.LJ ccl\q~~~ g‘J\’ 

Dale Received : 11/!W94 Q? E-m F(Eu3 
priority : Rush 

collector : Client 

Parameter @aiifier Result DL RI2 units DF Aaaiyst Date Time Batch M C 

?adiological 

Total Uranium 

Gamma PHA - 10 irem 

Cesium-137 

.Pdtassium40 

Radium-226 

Radium-228 

Thorium-228 : . 
Thorium-230 

Thorium-232 

Thorium-234 

Uranium-235 

Uranium-238 

U 

J 

J 

J 

I 

3 

J 

U 

J 

0.610 

0.107 +I- 0.0265 

2.08 +I- 0.352 

0.502 +I- 0.0629 

0.532 +f- 0.09s 1 

0.610 ii- 0.0499 

0.502 4 0.0629 

0.605 +I- 0.0495 

1.89 +I- 0.641 

0.108 +I- 0.0257 

1.89 4-b 0.647 

4 0.0100 1.00 

0.0272 0.100’ 

0.226 1.00 
O.OSO8 1.00 
0.0787 1.00 

0.0395 5.00 
0.0508 1.00 

0.0392 2.00 

0.714 5.00 
0.153 1.00 

0.714 5.00 

1.00 wk 

\ 

1.0 DGS 11/09/94 1044 56721 1 N 

1.0 MDS 11/09/‘94 1527 57403 2 N 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

M = Method 

Ml 

M2 

Method-Description 

EPI-A-@23 . 

HASL300 

Notes: 
The qualifks in this report are defined as follows: 

J indicates presence of analyte < RI, (Report Limit) 
LJ indicates presence of analyte < DL (Detect Limit) 



GENERAL~ENGINEERINGLABO 
Meeting today’s needs wirh fl ~*isionfor foi:rorrO~~~. 

I2hm-afor~ CerfliIcaIfons 

STATZ GEL Em 
FL. E87156l87294 E87473J97$5S 
NC 233 
SC 10120 10582 
TN 0292.3 

CERTIFICATE OF ANALYSIS 
VA 001.51 
wi Y3988779 

Client: 

Contacb 

B&ltel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lmi Keller 

Project Description: Cecil Field/X 

cc: BECHO0394 

Sample ID 

Report Date: December 01, 1994 

: JXOOOO8 SFS 

Page 2 of 2 

M = Method Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating prtiures. Please direct 

y &estions to your Project Manager, Winter Seibert at (803) 769-7388. 

AInalytical Report Specialist 



22567-001-0006-001-01 

GENERAL ENGXNEERiNG LABt%‘&iTORIES hbornlory Certlncalfons 
itieeritlg tocif+‘s lteecis ivilh a vision for fomorrow. STATE GEL Em 

FL E81156/87294 Emmw458 
NC 233 
SC 10120 10582 

CERTIFICATE OF ANALYSIS 

-l-N 02934 
VA COlSl 
WI 99988779 

Client: 

contact: 

Bechtel 

Pa 30x 350 

Oak Ridge, Tennessee 37831-0350 

Ms. hi Keller 

Project Descrip;ion: Cecil Field/TX 

cc: BECHO0394 

Sample ID 

IabID 

Matrix 

Date Cokcted 

Date Received 

PAOrity 

Collector 

‘Report Date: December 01,1994 
l3KfG l-oCAT\ON 

Page 1 of 2 

: JXOOOO9 SFS 

: 941 lcso4 ~&~-TOG i+ /Ati E + JL PSuv. ST 

:SOil 

: 11/01/94 

: lllo4i94 

: Rush 

: Client 

Parameter Qualifler Result DL RL Units DF Analyst Date Time Batch M C 

lfological 

tat Uranium 

-urnma PHA - IO ilems 
Cesium-137 

Potassium40 

Radium-226 

Radium-228 

Thorium-228 . 

Thorium-230 

Thorium-232 

Thorium-234 

Uranium-235 

Uranium-23 8 

U 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

0.390 

0.0841 -4 0.0298 0.0249 

0.824 +I- 0.350 0.267 

0.367 +I- 0.0880 0.0489 

0.350 +i- 0.104 0.0933 

0.369 +I- 0.0595 0.0353 

0.367 4 0.0880 0.0489 
0.366 -4 0.0590 0.0350 

1.11 +I- 0387 0.327 

0.124 +I- 0.0933 0.119 

1.11 +I’- 0387 0.327 

+/- 0.0100 1.00 1.00 

0.100 

1.00 

1.00 

1.00 

5.00 

1.00 

2:OO 

5.Kl 

1.00 

5.00 

1 

1.0 DO.5 I l/09/94 1047 56721 1 N 

1.0 MDS 11/@3/94 1536 57403 2 N 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

M = Method Method-Description 

Ml 

M2 
EPI-A-023 . 

HASL 300 

Notes: 

The qualifiers in this report are defined as follows: 

J indicates presence of analyte < RL (Report Lit) 
U indicates presence of analyte < DL (Jktect Limit) 

I Illill lllll l~llllllll l~l~llllll lllll II llllll llllll~ll illi 



GENERAL ENGINEERING LABORATORIES I.sborarwy Cerllnations 
Mrering today’s needs n?fh ~7 vision for tourorrow. STATE GEL m 

’ FL E87156h372p1 ES'472B7459 
NC 233 
SC 10120 loss1 

___. 

CERTIFICATE OF ANALYSIS 

TN OW33 
VA 00151 
WI 99988779 

- Client: Bechtei 

PO 130x 350 

Contact: 
Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Jkscripeion: Cecil FielciUX 

cc: BECHOO394 

M = Method 

Sample ID 

Report Date: December 01,1994 

: J-X00009 SFS 

Method-Description 

Page 2 of 2 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. PIease direct 

vy questions to your Project Manager, Winter Seibert at (803) 769-7388. 

An+lytical Report .Spe&list 



22X7-OOl-0006-001-01 

GENERAL ENGINEERING LABOlkATORIE~ I;lborPLoryCtrtlncalionr 
Meeting today’s needs rvilh n vision for totnorro\r’. 

CERTIFICiTE OF ANALYSTS 

STATE GEL. EPI 

N"c 
Emml294 E87472m458 
233 

E 
10120 10582 
02934 

VA 00151 
WI 99988m 

-Client. 

Contact: 

3echteI 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Cecil FieWJX 

cc: BECHOO394 

Sample ID 

LabID 

Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Quahfler Result DL RL units DF AnaIyst Date Time Batch M C 

‘OIogical .* 

’ Uranium U 0.810 +/- 0.0100 1.00 1.00 uglg 1.0 DO.5 11/09/94 1049 56721 1 N 
‘. .ima PHA - 10 items 

C&urn-137 0.268 +I- 0.0440 0.0335 0.100 pwg 1.0 MIX 11/09/94 2126 57403 2 N 
Potassium40 3.77 +J- 0.559 0.283 1.00 pwg 1.0 
Radium-226 3 0.583 +I- 0.0842 0.0555 1.00 pCvg 1.0 

Radium-228 J. 0.836 +I- 0.129 0.0859 1.00 pcilg 1.0 
Thorhn-228 J 0.927 -4 0.0601 0.0497 
Thorium-230 

5.cO pciJg 1.0 

J 0.583 +I- 0.0842 0.055s 1.00 pCi!g 1.0 

Thorium-232 J 0.920 +I- 0.0596 0.0493 2.00 pciJg 1.0 
Thorium-234 J 1.71 +I- 0.734 0.930 5.00 pciig 1.0 
Uranium-235 U 0.132 +I- 0.173 0.194 1.00 pCi/g 1.0 

Uranium-238 J i.71 4 0.734 0.930 5.00 . pciig 1.0 

M = Method 

Ml 

M2 

Method-Description 

EPI -A-O23 

HASL300 . 

Notes: 
The qualifiers in this report are defmed as follows: 

J indicates presence of analyte < RL (Report-Limit) 

U indicates presence of analyte < DL (Detect Limit) 



22567-001-0006-001-01 

GENEUL.ENGXNEERING LABORATORIES ‘ 
Meeritlg !oda\ ‘s needs \t!ilh n visiorrfor fontorrort: 

Labcmtnry CertKlmI[onr 

STATE GEL Em 
FL E371%/87294 E87472187355 
NC 233 
SC 10120 10552 
TN 02934 

CERTIFICATE OF ANALYSIS 
VA OolSl 
WI 95983779 

client: 

Contact: 

Be&e1 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lx-i Keiler 

Project Dmxi&ion: Cecil Field/JX 

cc: BECH00394 

Sample ID 

Report Date: December 01.1994 

: JXOOOIO SF.5 

Page 2 of 2 

M = MethcKt Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories, 

standard operating procedures. Please dir& 
‘y questions to your Project Manager, Winter Seibert at (803) 769-7388. 

r 
Analytical Report Specialist 



22567-001-0006-001-01 
+ Ew+ 

.w &A 
3' 
&,: -+s . 

c: -2 .d GENEML.ENGINEERING LAB&iATORIES 
L 

Laboratory Certululio~ 

T? $* 
Meeting toclnv’s t7eecls.kr~itlr CI vision for tou~orro.~~*. STATE GEL EPI 

O%i T*R&* 

FL E8715hX729.4 E87372t/57455 
NC 233 

. SC 10120 10552 
TN 02934 

CERTIFIiXTE OF ANALYSIS 
VA OolSl 
WI 99988779 

. Clien:nt: 

COIltact 

Bcchtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 
Ms. La-i Keller 

Project Description: Cecil FieWJX 

cc: BECHO0394 Report Date: December 01,1994 
G\ yG Page l Of2 

Sample ID 

LabID 

MatliX 

Date Collected 

: =o~ll SFS 

: 9411095-06 

:SOil 

: 11/01/94 
Date Received 

PliOlity 

Collector 

: 11/04/94 

: Rush 

: Client 

Parameter Quahfler Result DL RL units DF Analyst Date Time Batch M C 

- adiologlcal i( 

Xal Uranium U 0.650 4 0.010-O 1 .oo 1.00 ugfg 1.0 DG.3 11&X94 
lamma PfL4 - 

1052 
IO items 

56721 1 N 

Cesium- 137 0.262 +I- 0.0566 0.0302 0.100 Potassium-40 pci/g 1.0 MDS 11/09/94 2143 57403 2 N 

1.87 4 0.375 0.727 
Radium-226 

1.00 $i/g I.0 

J 0.536 -4 0.106 0.0563. 
Radium-228 

I.00 pa/g 1.0 

J 0.568 -4 0.137 0.0952 1.00 1.0 

Thorium-228 

pug 

J 0.579 4 0.0866 0.0406 5.00 , pug 1.0 Thorium-230 J 
0.536 +I- 0.106 0.0563 1.00 pc;/g 1.0 

Thorium-232 J 0.574 +I- 0.0859 0.0403 2.00 1.0 Thorium-234 pa/g J 
1.19 +I- 0.489 0.389 5.00 1.0 Uranium-235 pcig U 

0.0522 .+I- 0.0889 0.152 1.00 Uranium-238 &i/g 1.0 J 
1.19 4 0.489 0.389 5.00 pa/g 1.0 

M = Method Method-Dexription 
- - 

Ml 

M2 

EPI -A-O23 . 

HASL300 

- 

Notes: 
The qualifiers in this report are defmed as fallows: 

J indicates presence of analyte < RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 



GENERAL ENGXNEERING LABORATORIES 
Laboratory CertlDa~loru 

STATE GEL EPI 

N”c 
ES7155187294 ES747’267455 
233 

SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS 
VA OolSl 
wl 99988T19 

Client: 

Cootact: 

Ekchtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 
Ms. Lx-i Keller 

Project Description: Cecil FieWJX 

cc: BECH00394 Report Date: December 01, 1994 Page 2 of 2 

Sample ID : JXOOOI 1 SFS 

M = Method Methmi-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

Arlalytical Report Specialist / 



GE~'ERALE~GxNEER~NGILAB~~AITORIES 
Mee& rodq’s needs \rdrh a vision for ~gmor’row. 

hbomtcry Cuttflcsollons 
.STATE GEL EPI 

Ek 
Es71%/87294 Es747m7458 
233 

SC 10120 10582 

_ m 029% 

CERTIFICATE OF ANAWSiS 
VA 00151 
WI 99985779 

Client: 

Contact: 

BWhkl 

PO Box 350 

Oak Ridge, Tennessee 3783 1-035’0 

Ms. Lori Keller 

Project Description: 

cc: BECHO0394 

Cecil Field/n 

*. 
Report Date: December 01.1994 

Sample ID : JxOOO12 SFS 
LabID : 941109.519 
Matrix : Soil 
Date- Collected : 11/01/94 

Date Received 

Priority 

Collector 

: 11lw94 

: Rush 

: Client 

Parameter Quallfler Result DL RL units DF Anabst Date Time Batch M C 

Radiological 

Total Uranium 1.62 +I- 0.0300 1.00 1.00 Chma PHA - l&g 1.0 DGS” 10 11x39/94 ikms 1400 56798 1 N 

Cesium- 137 0.101 +/- 0.0394 0.0482 0.100 Potassium-40 pwg 1.0 MDS 11/10/94 1421 57404 2 N 

3.81 +I- 0.604 0.36s 1.00 

Radium-226 

pci/g 1.0 

J 0.830 4 0.125 0.0742 1.00 Radium-228 pci/g 1.0 

1.14 i/- 0.193 0.123 1.00 Thorium-228 pa/g 1.0 J 
1.09 +I- 0.0737 0.0563 SJO Thorium-230 pci/g 1.0 J 

0.830 . -I-/- 0.125 0.0742 Loo Thorium-232 1.0 pci/g J 
1.08 -I/- 0.073 1 0.0558 2.00 Thorium-234 &G./g 1.0 J 
1.69 +/- 1.38 1.38 5.00 uranium-235 pcig 1.0 U 

0.160 +I- 0.125 0.226 1.00 UtiLlUl-238 pmg 1.0 

J 1.69 +/- 1.38 138 5.00 pcilg 1.0 

M = Method 

Ml 

M2 

Method-Description 

EPI -A-O23 . 

HASL 300 

Notes: 

The qualifiers in this report are defined as follows: 

J indicates presence of analyte < RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 



GENERAL ENGINEERING LABORAT6RIES I2aboraIm-y cer1mcaIiom 
STATE GEL En 
FL. E871561W29.4 E.s7’7’-‘c- - d&l-r-3 
NC 233 
SC 10120 10582 

. _ -l-N 02934 

CERTIFICATE OF ANALYiXi 
VA 00151 
wl s5-988779 

Client: 

CQIltac~ 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lmi Ke!.k 

Project De+cription: Cecil FieldLiX 

cc: BECHO0394 Report Date: December 01,1994 Page 2 of 2 

Sample ID : JXOOO12 SFS 

M = Method Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

Analytical Report Specialist 



GENEtilL ENGINEERING I&ORATORIES ,’ 
Meerrng tech-y ‘s needs wirh n vision for iomor:row: 

Iaborala, CcrllOcat,oru 
.STATE GEL EPI 
FL. E8715mR94 Es7472ms55 
NC 233 
SC 10120 10582 

CERTIFICATE OF ANALYSIS 

TN 02934 
VA oQl5l 
WI 99988779 

Client: 

CQIltZiCt: 

B&It&=1 

PoBox350 

Oak Ridge, Tennessee 3%331-0350 
Ms. Lori Keller 

Project Description: Cecil FieWJX 

cc: BECHOO394 

Sample ID 

LabID 

Report Date: December 01, 1994 

:JXOOQ13 SFS 

: 9411095-23 
Matrix 

Date Collected 
:SQiI 
:11/02/94 

Data Received 

PriOI-ity 

Collector 

: 11/c&94 
: Rush 

: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

Radiological 
Total Uranium 

Gamma Ph!A - 10 ikms 
Cesium-137 

Potassium-40 

Radium-226 
Radium-228 

Thoriun1-228 

Thorium-230 

Thorium-232 

Thorium-234 

LJtiLUIl-235 
Uranium-238 

1.26 

0.167 

2.11 

J 0.532 

J 0.703 

J 0.752 

J 0.532 

J 0.746 

J 1.31 

w 0.000331 

J IL31 

+I- 0.0300 

+I- 0.0437 

+I-0567 

d-O.0981 

i-l- 0.167 

+I- 0.0601 

+I-0.0981 

+I- 0.0596 
+I- 1.30 

+I-0.106 

-FL 1.30 

1.00 

0.0376 0.100 gilg 1.0 MDS 11/10/94 0953 57403 2 N 
0.324 l.ca pcilg 1.0 

0.0649 1.00 pcilg 1.0 

0.112 1.00 pcilg 1.0 

0.0480 5.00 pciig 1:o 

0.0649 1.00 &+.x/g 1.0 

0.0476 2.00 pcilg 1.0 

1.01 5.00 pa/g 1.0 

0.189 1.00 pci/g 1.0 

1.01 5.00 piwg 1.0 

1.00 ugfg 1.0 DGS 11/W/94 1104 56721 1 N 

M = Method 

Ml 
M2 

Method-Description 

EPI-A-023 _ 

HASL300 

Notes: 
The qualifiers in this report are defmed as follows: 

J indicates presence of analyte < RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 
. 



rl’d ii I -vv I -“v‘J”-lJ” L-V I 
%J, ESQ\, 

.3- 42, 

GENER4L ENGINEERING LABQRATORIES 
.;IleeSng rodfly’s needs ivitA n iGm jar io~wrtYw. 

LaboraImy certrncstloru 
STATE GEL EPI 
FL ES71 W87293 E3747US?453 
NC 233 
SC 1017.0 10552 
TN 02941 

CERTIFICATE OF ANALYSIS 
VA 00151 
WI 99908739 

Client: 

COIlhCt: 

r3echtel 
PO Box 350 

oak Ridge, Tennessee 37831-0350 

Ms. Loti Kek 

Project Description: Cecil FiekUJX 

cc: BECH00394 

M = Method 

Sample ID 

Report Date: December 01.1994 

: MO0013 SFS 

Method-Description 

Page 2 of 2 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to yoln Project Manager, Winter Seibert at (803’) 769-7388. 

Analytical Report Specialist 1 



GENERAL ENGINEERING LAJ3ORATdUES Labm1wy CertIrkattoru 
Meeting tociczy’s jleecfs with cI vision for tomorrow. iSTAT& GEL EPI 

FL E87155i872PS Es7-ri'm74~ 
NC. 233 * 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSiS 
VA 001X 
WI 99988739 

Client: 

contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 I-0350 

Ms. Lxx-i Keller 

Project Description: Cecil FieWJX 
L 

cc: BECHW394 Report Date: December 01, 1994 
BKC3 L.CXAT~OR 

Page 1 of2 

Sample ID : JXOOO14 SFS 
LabID : 9411095-15 Tk-i-u\Y 4- %S#\ ER, 

Mali-k : Soil BLDG 
Date Collected 

?,DLf, ?A&nMG 
: 11/01/94 

Date Received : 11/04/94 w+N\-~w~ GUE+ 

Ri0iit-j : Rush 

Collector : Client 

Parameter Qualifier ReSiIt DL RL uldta DF Analyst Date Tlme Batch M C 

Rndiological 

Total Uranium U 0.810 -I-/- 0.0100 1.00 1.00 ug/g 1.0 DGS’ 11/09/94 1347 56798 1 N 

Gum7m P&4 - JO items 

&sium- 137 J 0.0540 4 0.0232 0.0420 0.100 pci/g 1.0 MDS 11/101’94 1410 57404 2 N 

Potassium-40 3.97 +/- 0.553 0.312 1.00’ pci/g 1.0 

.Radium-226 J 0.614 +I- 0.111 0.0690 1.00 pc;/g 1.0 

Radium-228 J 0.856 +I- 0,167 0.139 1.00 pcifg 1.0 

Thorium-228 J 0.881 4 0.0887 0.083 1 5.00 &a/g 1.0 

Thorium-23 0 J 0.614 +/- 0.111 0.0690 1.00 . pa/g 1.0 

Thorium-232 J 0.873 +I- 0.0879 0.0823 2.00 pci/g 1.0 

ThoriLml-234 J 1.40 +/- 1.14 1.25 5.00 gifg 1.0 

Umt&m-235 U 0.103 +i- 0.127 0.224 1.00 pcdg 1.0 

Uranium-23 8 . J 1.40 +/- 1.14 1.25 5.00 pcilg 1.0 

M = Method 

Ml 

M2 

Method-Description 

EPI-A-023 . 

HASL 300 

Notes: 
The qualifiers in this report are defied as follows: 

J indicates presence of anafyte < RL (Report Liit) 

U indicates presence of anal* < DL (Detect Limit) 

lilliilllllllllllllllllilllIl!il ll~lll~llllllll~ll~ Ill IIll 
P 0 Box 307 12 . Charie;ron. SC 7-9-l I? ‘ (503) 556-S 17 I * Fax (803) 766- I17S *g411@5-15* 

WY T)t??~ 
p-2 Pr::rrW .w r:;x;ic.! p:!yc; 



GENERAL ENGINEERING L~BCHWI’BRIES LaboraIorJ Crrtulcafloru 
MeetinS lodff~ ‘s t1eeKi.T wilh n vision for. lomorrobv. STATE GEL E?I 

FL E8715mnP4 E3747?/57159 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE 0F APIAIXSIS 
VA 00151 
WI 99988779 

Client: 

Contact: 

B&ltei 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lx-i K&r 

Project Description: Cecil Field/IX 

cc: BECHO0394 Report Date: December 01, 1994 Page 2 of 2 

M=Method 

Sample ID :JXOOO14 SFS 

Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

Analytical Report Specialist 



GENERAL; ENGINEERING ‘LABOFQiTORIES Labo-, CertMca(,oru , 
M&ti@ to&v’s needs hY:lr cI vision for touiorrobr’. STATE GEL EPI 

‘FL Es7156(81294 Em47’m458 
NC 233 
SC 10120 10582 
M 029% 

CERTIFICATE OF ANALYSIS 
VA 00151 
WI 99388779 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lox-i Keller 

Project Description: Cecil FieWJX 

cc: BECH00394 Report Date: December O&l994 

Date Received 

PliOlity 

Cokctor 

: llfO4f94 

: Rush 

: Client 

Parameter Quallfler Result DL RL units DF Analyst Date Tic Batch M C 

Radiological 

~0tal~Uranium U 0.410 +/- 0.0100 1.00 1.00 uglg I.0 JIGS 11/09/94 1100 56721 I N 
xwno Pi34 - 10 items 

&un-137 0.362 iI- 0.0534 0.0337 0.100 pcifg 1.0 MDS 11/10/94 0743 57403 2 N 

Potassium-40 2.20 -hi- 0.550 0.304 1.00 .@i/g 1.0 

Radium-226 J 0.395 +I- 0.119 0.0694 1.00 pwg 1.0 

Radium-228 J 0.480 +I- 0.142 0.102 1.00 pcifg 1.0 

Thorium-228 J 0.472 +I- 0.0499 0.0499 5.00 pcilg 1.0 

Thorium-230 J 0.395 if- 0.119 0.0694 1.00 
. 

pcifg 1.0 

Thorium-232 J 0.469 +I- 0.0495 0.0495 2.00 pcilg 1.0 

Thorium-234 J 156 4 0.849 1.06 5.00 pcilg 1.0 

Uranium-235 U 0.0934 +I- 0.137 0.185 1.00 pCi/g 1.0 

Uraoium-238 J 156 .+I- 0.849 1.06 5.00 pcilg 1.0 

M = Met hod Method-Descriotion 

Ml 

M2 

EPI -A-023 

HASL3OO . 

Notes: 

The qualifiers in this repoTt are defined as follows: 

J indicates presence of analyte < RL (Report Limit) 

Ll indicates presence of anafyte < DL (Detect Lit) 



22567-001-0006-001-01 

GENE&i& ENGNEEMNG LA~BORATORIES lLlbm&q ccrllfIdl0ru 
Meeting today’s needs with a visionfor tomorrow. STATE GEL E?I 

FL. Ercim7294 E8747m7458 
NC 233 
SC 101x) 10582 
m 02934 
VA MI151 

CERTD?ICATE OF ANALYSIS WI 9s988n9 

BeZhkI 

PO Box 350 

Oak Ridge, Tennessee 3783l’-O350 

Ms. Lmi Keller 

Pmject Description: Cecil FieldlJX 

cc: BECHOO394 

M = Method 

Sample ID 

Report Date: December 01,1994 

: JXOOOIS SFS 

Method-Description 

Page 2 of 2 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any .qquestions to your Project Manager, Water Seibert at (803) 769-7388. 



GENERAL ENCXNEERING LA@.O~ibiTORIES Laboralnl Cer,Ln~lloru 
STATE GEL EPI 
FL E87156/872p1 E8747x?7458 

:: 
233 
10120 loss2 

m 0293-4 
VA OQISI 
W-I 99988579 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller, 

Project Description: Cecil Field/X . 

cc BECHGO394 

Sample ID 

Lab ID 

Matrix 

Date Collected 

Date Received 

FYiOlity 
Collector 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Ratch M C 

Radiological 

Total Uranium 1.18 +/- 0.0200 1.00 1.00 ug/g 1.0 D-G 11/09/94 1102 56721 1 i-4 

knima PHA - 10 items 

Cesium- 137 J 0.0845 -+I- 0.0283 0.0264 0.100 pap 1.0 MDS 11/10&‘4 0745 57403 2 N 

Potassium-40 2.03 +I- 0.415 0.781 1.00 pg 1.0 

‘Radium-226 J 0.690 +I’- 0.142 0.0588 1.00 pa/g 1.0 

Radium-228 J 0.956 +I- 0.203 , 0.0966 1.00 pCi/g 1.0 

Thorium-228 J 0.956 +I- 0.133 0.0417 5.00 pcifg 1.0 

Thorium-230 J 0.690 +I- 0.142 0.0588 1.00 pug 1.0 

Thorium-232 J 0.948 +I- 0.132 0.0414 200 $3/g 1.0 

Thorium-234 J 1.06 +I- 0.486 0.440 5.00 pwg 1.0 

Uranium-235 J 0.223 -14 0.162 0.158 1.00 pCi/g 1.0 

Uranium-238 J 1.06 +/- 0.486 0.440 5.00 pcilg 1.0 

M = Method Method-Description 

Ml 

M2 

EPI-A-023 _ 

HASL 300 

Notes: 

The qualifiers in this report are defined as follows: 

J indicates presence of analyte < RI, (Report Lit) 

U &icates presence of analyte < DL (Detect Limit) 

lll~ililliililllllllll~lllllill IIIII III ~lllli~~llll~li Illi 
P 0 Box 30712. Charlzs:oo. SC 19-117 * (803) 556-8171 . Fax (SO3) 766-l 178 *94llOg5-1l* 

$5 ?ri?,:. ! 8: :::+~~I r2?.:r 0024 



GENERiL ENGINEERING LABORATORIES rAlbmaIwy CerIulcaIlaru 
‘Metiirzg rOda) ‘5 rzeecls bt.illl CI visiorzfor tunlor~‘O~v. STATFi GEL liPI 

FL. E381156Rv294 FzJ47Ys7~5s 
NC 233 
SC 10120 10582 
??I 02934 
VA 00151 

CERTIFICATE OF ANALYSIS WI 99988779 

Client: 

contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Kelly 

Project Description: Cecil FieltiJX 

cc: BECHOO394 Report Date: December 01, 1994 Page 2 of 2 

Sample ID : JXOOO16 SFS 

M = Method Method-Description 

.I 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

-.7hcl7+ 
Analytical Report Specialist 



STATE GEL PI 
FL 891156/87294 E3747z874ss 
NC 233 
SC 10120 10532 
54 02934 . 

CERTIFICATE OF’ ANALYSIS 
VA GIlIS 
WI 99988779 

Client: 

Contact’ 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 378310350 

Ms. Loti Keller 

Project Description: Cecil FieWJX 

cc: BECHO0394 Report Date: December 01. 1994 
Bl’iG ‘&A’\o:i *\T Page 1 Of2 

Sample ID 

LabID 
:JXOOQ17 SFS 
: 941109520 

Matrix : Soil 
Date Collected : 11/01/94 F~L,\T OF~^\CR?Y ‘tbusiv~, ~‘%E-M 
Date Received 

FYiOl-ity 

Collector : Client 

Parameter Qualifier Result DL RL units DF Analyst Date Time Batch M C 

Radiological 
Total Uranium 

Grnma PhX - 10 iferns 

Cesium-137 

Potassium40 

Radium-226 
Radium-228 

Thorium-228 

Thorium-230 

Thorium-232 . 

Thorium-234 

Uranium-235 

Uranium-238 

U 

J 

J 

J 

J 
J 

J 

U 

J 

0.680 

0.111 +I- 0.0363 

2.75 +I- 0511 
0.518 +/-0.118 

0.79 1 +/- 0.191 
0.740 +I- 0.110 
0.578 +/- 0.118 
0.734 +/- 0.109 

1.42 +I- 0.547 

0.0454 +I- 0.0980 

1.42. +I- 0.547 

+I- 0.0100 1.00 

0.0371 0.100 @i/g 1.0 MDS 11/10/‘94 1424 57404 2 N 

0.925 1.00 pCi/g 1.0 

0.0642 1.00 pCi/g 1.0 

0.0996 1.00 pCi/g 1.0 

0.0569 5.00 pciig 1.0 

0.0642 1.00 @x/g 1.0 

0.0563 2.00 pcifg 1.0 

0.442 5.00 pa/g 1.0 

0.168 1.00 pcifg 1.0 

0.442 5.00 pa/g I.0 

1.00 ugfg 1.0 DC% 11/09/94 1402 56798 I N 

M = Method Method-Description 

Ml 

M2 

EPI-A-023 . 

HASL 300 

Notes: 
The qualifiers in this report are defmed as follows: 

J indicates presence of analyte < RL (Report Lit) 

U indicates presence of analyte < DL (Detect Limit) 



GENERAL ENGINEERING LABORATORIES Laboialory Cerm7ca~loiu 
Meeting today’s nerds it$fh fl visio~l ftir tomorrow. STATE GEL EPI 

FL E87156/972DJ E37:7:77J5;‘58 
NC 233 
SC 10120 10582 

CERTIFICATE OF ANALYSIS 

TN 02934 
VA OolSl 
WI 999 88779 

Client: 

contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 
Ms. Lori Keller, 

Project Dem-iption: CeciI FieWJX 

cc: BECHO0394 

M = Method 

Sample ID 

Report Date: December 01,1994 

: JXOOO17 SFS 

IMethod-Description 

Page 2of2 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

xny questions to your Project Manager, Winter Seibert at (803) 769-7388. 

Analytical Report Specialist 

P 0 Box 307 I? * Charleston. SC 291 I7 * (803) 556-S 17 I * FX tSO3) 766- 117Rg41 log5-201 
9-s p 1 F’;:::r.:,l (0; ,-,::\ .! I ] .w . it pnpcr 



GENERAL ENGINEERING LAB.ORATORIES 
Laboralury CertUIdloru 

STATE GEL EPI 
FL E971m7294 E5747247458 
NC 233 
SC 10133 10552 

CERTIFICATE OF ANALYSIS 

RI 029% 
VA 00151 
WI 99985779 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lmi Keller 

Project Description: Cecil FieldKK 

cc: BECH00394 
3. 

Report Date: December 01, 1994 
BKG I?ocf\naPi 

Page 1 of 2 

Sample ID 

LabID 

Matrix 

Date Collected 

:JXOOO18 SFS 

: 941109522 WiGttUAY 17 bJEvrsm. OF- 

: soil 

: ll/o?J94 

Date Received 
FYiOlity 

Collector 

: 11/04/94 

: Rush 

: Client 

Parameter Qualifkr Result DL RL units DF Analyst Date Time Batch M C 

Radiological 

Total Uranium 

I;anma PEA - 10 irem. 
Cesium-137 

Potassium-40 

Radium-226 

Radium-228 

Thorium-228 

Thorium-230 

Thorium-232 . 

Thorium-234 

Uranium-235 

Uranium-238 

U 

1.0s 

0.00999 +I- 0.0205 0.0386 

1.42 4 0.382 0.255 

0.51 I +I- 0.0970 0.067 1 

0.782 +I- 0.142 0.126 

0.683 +I- 0.0609 0.0513 

0.511 +I- 0.0970 0.0671 

0.678 +I- 0.0604 0.0509 

155 +I- 1.26 1.13 

0.128 +I- 0.159 0.191 

1.55 +i- 1.26 1.13 

+I- 0.0200 1.00 1.00 ug/g 1.0 DGS 11/09/94 1406 56798 1 N 

0.100 

l.od 

1.00 

1.00 

5.00 

1.00 

2.00 

5.00 

1.00 

5.00 

1.0 MDS 11/10/94 1611 57404 2 N 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

M = Method Method-Description 

Ml 

M2 

EPI -A-023 

HASL300 . 

Notes: 

The qualifiers in this report are defined as follows: 

J indicates presence of analyte < RL (Report Limit) 

U indicates presence of anaJyte < DL (Detect Limit) 

Illlillllllllllllllllllllllllill ll~llllllllllll l~lll~~ll ill! 
‘7s *9411C%-22% 

i)(?‘!ji;’ 



TN 0293% 
_ 

CERTIFICATE OF ANALYSIS 
VA CQlSl 
WI 99988739 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: 

cc: BECHOO394 

Cecil FieWJX 

. 

Report Date: December Ol,t994 Page 20f 2 

M = Method 

Sample ID : MO0018 SFS 

Method-Description 

This data report has been prepared and reviewed 

in acax-dance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 
‘ 

a-w Analytical Report Specialist 



GE.R;'ERALENGTNEERII\~'G~;ABO~T~RIES 
Meeting locflay’s lleeds w?tlt a visiot*f& tOmOrrOW. 

Labotiny CerlUJcaIlonr 

STATE GEL EPI 

FL E87156/87294 ES7472rs7459 
NC 233 
SC 10120 lOS82 

CkRTIFICATE OF ANALYSiS 
VA @Ml 
WI 99988739 

_ Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lmi Keller 

Project kxxiption: Cecil FielcWX 

cc: BECHO0394 

Sample ID 

LabID 

Matrix : soil 
Date Collected : lllO2i94 
Date Received : 11/04/94 
PliOiity : Rush 
Collector : Client 

Parameter Qualfner Result DL RL units DF AnaIyst Date Tlme Batch M C 

Radiological 

Toid Uranium U 0.600 +I- 0.0100 1.00 1.00 ugfg 1.0 DGS 11/09/94 1058 56721 1 N 

SamnuaPHA-10 item 
Cesium- 137 0.205 4 0.0212 0.0257 0.100 pCi/g 1.0 MDS 11/10/94 0741 57403 2 N 

Potassium-40 1.56 +I-0.413 0.247 1.00 pCiIg 1.0 

‘Radium-226 J 0.449 +I- 0.0590 0.0501 1.00 pcilg 1.0 

Radium-228 J 0.519 +I- 0.0968 0.0738 1.00 pci/g 1.0 

Thorium-228 3 0.557 +I- 0.0488 0.0408 5.00 pug 1.0 

Tholium-230 . J 0.449 iI- 0.0590 0.0501 1.00 pci/g 1.0 

Thorium-232 J 0.553 +I- 0.0484 0.0405 2.00 pciig 1.0 

Thorium-234 J 2.23 +I- 0.753 0.669 5.00 pcilg 1.0 

Uranium-235 J 0.190 +/- 0.143 0.157 1.00 pCi/s 1.0 

Uranium-238 J 2.23 4 0.753 0.669 5.00 pcilg 1.0 

M = Method Method-Description 

Ml 

M2 
EPI -A-O23 . 

HASL 300 

Notes: 
The qualifiers in this report are defined as follows: 

J indicates presence of analyte < RL (Report Limit) 

U kiicates presence of analyte < DL (Detect Lit) 

IllUllilililillllllllluIIIIIllilillllllilllillllllillllli 
P 0 Box 307 i 7 * Charlesk. SC 79: I7 * (803) j j&S 17 I * Fax (SO3) 766 I 175 *g411ogj-@* 

*w 
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GENERAL ENGINEERING LABORATORIES 
LaboraIq CcriLlcalions 

Meeting today’s needs ,vir/r c1 vision fo; tc+orrmc’. STATE GF.L EPI 
FL E871WW293 Em47zT45 3 
NC 233 
SC 10120 10552 
TN 02?W 

CERTIFICATE OF ANALYSI;S 
VA OOlSl 
WI 99%8?79 

Client: 

contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37X31-0350 

Ms. Lmi Keller. 

Project Description: Cecil Field/JX 

cc: BECHOO394 

Sample ID 

Report Date: December 01,1994 

: JXOOO19 SFS 

Page 2 of 2 

M = Method Method-Descript!on 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 
, 

-*-. 
Analytical Report Spekiist 



GENERAL ENGINEERING iABO.RATORIES LabanLory Ccrtulcatlo~ 
iTATE GEL Em 
FL E87156/87294 Es137UW458 
NC 233 
SC 10120 10582 
lx 02934 

CERTIFICATE OF ANALYSiS 
VA 00151 
WI 99983779 

_ Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

MS. Lori Keller 

Project Description: Cecil FieWJX 

cc: BECH00394 Report Date: December 01, 1994 &^, 
x33& LocnTiOM d--o 

Page 1 of2 

Sample ID 

LabID 
Matrix 

Date Collected 

Date Received 

PliOritjf 

Collector 

: JXOOO20 SFS 

: 9411095-12 P~\\YETETR 

. Soil . 

: ll/Oz94 
R-T f=\\?sr BENa \N QokD kF2 

A 
: 11/04/94 

: Rush 

: Client 

Parameter Qualifier Result DL ru utllts DF Analyst Date Time Batch M C 

Radiological 

T&i Uranium 

Gamma PHA - 10 items 

Cesium- 137 

Potassium40 

Radium-226 

Radium-228 

Thorium-228 

Thorium-230 

Thorium-232 

Thorium-234 

Uranium-235 

Uranium-238 

U 

J 

J 

J 

J 

J 

J 

U 

J 

0.850 

0.161 +I- 0.0274 0.0245 0.100 pci/g 1.0 MDS 11/10/94 1047 57403 2 N 
2.2% t-t- 0.385 0.272 1.03 pcitg 1.0 

0.484 +I- 0.0674 0.0543 1.00 pCi/g 1.0 
0.736 +/- 0.110 0.0877 1.00 pa/g 1.0 

0,803 +I- 0.0560 0.0452 5.00 pa/g 1.0 
0.4s4 +I- 0.0674 0.0543 l.OO pug 1.0 
0.796 -4 0.0555 0.0449 2.00 pcitg 1.0 

2.18 +t- 0.86 1 0.799 5.00 pcug 1.0 
0.0543 +I- 0.137 0.168 1.00 pci/g 1.0 

2.18 it- 0.861 0.799 5.00 g/g 1.0 

+/- 0.0100 1.00 1.00 ug/g 1.0 DGi 11109/94 1321 56798 1 ti 

M= Method 

Ml 

M2 

Method-Description 

EPI -A-O23 . 

HASL 300 

Notes: 

The qualifiers in this report are defied as follows: 

J indicates presence of analyte < RL (Report Limit) 

U indicates presence of a&y&e < D’L (Detect Limit) 

lllll~llllll lilll lllll~~l~l lllll llill Iii! l~llll lllil iili illi 
P 0 Uox 307 12 . Charleston. SC 29-I 17 * (803) 556-S I7 1 l Fax (SO31 766-I I 7S,941 1095-12+ 

$7 !’ ii,“...! ..” ill;, .‘...I - /.I09 
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GENERAI, ENGINEERING LABOItATQRIES Labora(ciry Cerlulmllons 
Meefitq rodny ‘s needs lr.itiI a vision for tmm?r~O~r’. STATE GEL EPI 

FL ES71556/872!% ~747?fs7459 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS 
VA cQ151 
WI 999asn9 

Client: 

Contact: 

Behtel 

PO Box 350 

Oak Ridge, Tennessee 31831-0350 

Ms. La-i Kekr 

Project Destiption: Cecil Field/IX 

cc: BECHCQ394 Report Dak: December 01,1994 Page 2 of 2 

M = Method 

Sample ID : LX00020 SFS 

Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 
any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

c 
Analytical Report Specialist 

. 

. 

P 0 Box 307 I7 * Charleston. SC 79117 - (803) 554-8171 * Fax (803) 766-l 17$9411095-12* 
4% + ‘) !( .,,. : .r,, ,..I,,,> ,,_. _ 
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SURVEY METER SOURCE CHECK LOG 
. 

,_ -’ 
,.- 

: . . 

. 
.’ 

,‘ 

.’ . 

- 

t5!#ooo2 (03/15/95) 



RADllOLOGlCAL SURVEY INSTRWMENT 
LIBRABIQ , MAINTENANCE, A 

SOP: 2.1.110-c 
Rev: 0 

Date: July 1, 1994 

Page: 7 

Attachent 7.2 





RADIOLOGICAL SURVEY JNSTRWMENT 
CE, AND rJ$E 

SOP: 2.7.7 10-c 
Rev: 0 

Date: July 1, 1994 

Page: 7 

Attachment7.2 



RADlOLOGlCAL SlJRVEY.lNSf‘RWb7ENT- 
CALIBRATION, AlN~~NANC~,AND L&Ii 

SOP: 2.7.110-c 

Rev: 0 
Date: July 1, 1994 

~ .’ Page: 7 

Atiachnent 7.2 : . 
_ 

Meter - Model i ? 

Detektor - Model YXG+ 

Calibrated io- $ o- q ‘f 

Source NucEde c6 I 37 

Adtivity 12 wcri 

I 
I 

SOURCE a3ECg-c LOG. 

Serial No. roqs ‘i4 * 

Serial No. MFJ 

Due 4-2a-“IS 

SerialNo,1~.~i4 ti /3@ 

‘Uliits 



RADIQLdGlCAL SURVEY INSTRUMENT SOP: 2.1.110-c 

TENANCE, AND USE Rev: o 

Date: July 7, 1994 

Page: 7 

Atta&nent 7.2 
4 /r-l 1. c/-c-ss- 



RADIoLCIG~CAL SURVEY INSTRUMENT 
CALIBRATlQN, ~A[~TE~A 

SOP: 2.1.110-c 
Rev: 0 

Date: July1,1994 

I Page: 7 
* 

Attachment 7.2 ‘1 
Lj-IT--95 

_ L 
SOURCE CHECK, &OG 

Meter - Model 19 serial NO. qg/iej 

Detectoi - Model Serial No. 

C&brat& I tr .3-Q* q 9 Due+>~W--- q--ass 

Source Nuclide C 1~137 Serial No. CL- q4 * \SQE 

A&y@ I kc: unifs 2.2 2 I3 c D.CM, 



RADIOLOGICAL SURWY .INSTRUMENT 
ALIBRATIoN, MAINTENANCE, AND L+l! 

sop: 2.1.110-c 

Rev: 0 

Date: July 1, 1994 

Page: 7 

Att@ment 7.2 
4-r-957 

_ 

Meter - Model k-r? 

Detector -- Model ‘n* 

Calibrated \o..lrwcly 

Source NurXde Cs)x’? 



RADIOLQGRCAL SlJRVEY INSTRUMENT’ : sap: 2.1.710-c 

~AL~~~A~~IDN, MAI TENANCE, AND L&E Rev: 0 

Date: July1,1994 
( .. Page: 7 

Att&&ment 7.2 .” : q/I , 
1 4-<-4C 

61 - c- - 

Y. _ 

SomCE CHECK LOG. 

Met& - MO&j LL.L~ &-I - r4 SerialNo. qsqQ7 * 

Det&or -- Model hi vA Serial ,No. v\ d 

Calibrated I o- do-. 7 ‘1 Due U- W-q5 

Source Nuclide CS~ 3 7 Serial No. OIZ- w ’ 13 %3 



RADlOLQGlCAf- SURVEY ~INSJRUMENT 
CALIBRATION, MAINTENANCE, AND lJSE 

SOP: 2.1.110-c 

Rev: 0 

Date: .hly I,1994 
Page: 7 

Atiachment 7.2 
“i-5--qr 

_ v 
SOURCE CHECK LOG. Ei 3 83o 

Me;ler - Mode1 J2a\ Serial No. m&-f s 

De&&of - Mode1 tt4-ro (z!‘x~‘&J) Serial. -No. & 71 

Calibrated i O-V - 74 Due r-.%-4< 

Source Nuclide czs /33 Serial No.&- 44 1x86 



RADIOLOGICAL SURVEY INSTRUMENT. ] SOP: 2.1.110-c 

CALIBRATION,, MAINTENANCE, AND USE Rev: 0 

Date: July 1,1994 
. . 

,~ Page: 7 

ktacbment 7.2 *’ 
td / t-j-j---q 5- 

_ 
’ SOURCE CHECK LOG 

Meter - Model iA 3 a\ Serial No.~7 $3cj 

Detect& - Model t) Q- ’ * Serid No.+ ’ ~7’ 

Calibrated I o- *-sq Due LI-%-‘?~ 

Source Nuclide cS 133 S&dNo. od-9Y-/=?e 

Activity i u-c; ula 2.22 CC 
Date/ Backgroumi Source Check Response comments OK/By 
Time kpm, mRr) kpm, mR/h) . ,Fador (RI?) 

t 

II I I I I / II 



SIP: 2.1.110-c 

Rev: 0 

Date: July 1, 1334 

Page: 7 

Attachment 7.2 
Zc3 y-5-4 5--, 

P A 
SOURCE CHEXK LOG, 

Se&xiNo.~7$3~ . 

Source NucJide C-s i37 

Activity 1 tici 

Source Check 
(mm, mR/hd 



RADlOLOGlCAL SURVEY lNSTRUMENT S8P: 2.1.110-c 

CALIBRATION, MAI TENANCE, AND USE Rev: o 

Date: July 1, 1334 

Page: 7 j 

Atichment 7.2 
yQ--yr- 

SOURCE CHECK LOG. ’ 

Meter - Model z z-z\ Serial No. 5-183 c) * 

Detector -- Model ‘1=-l - 1a Serial -No. I 3 3 

Calibrated Due 

Source NucGde Seriai No. 

Activity 2 ,L: &its 4-v-i i= G OPac 



L :afied 

t766 1 ‘t Arnr :azea 

0 :Aa 

3-OL L-L-Z :dOS 



RADlOLClkAL SURVEY INSTRUn&NT. SOP: 2.1.110-c 

RATION, MAP TENANGE, AN Rev: 0 
Date: July 1,1994 

I 
Page: 7 

Ath&rnent 7.2 :’ 

II 
L/ -$i--4C- 

. u 
SOURCE CaECK &OG 

Sex-id No. W 3 $ 

Serial No. /‘ ’ 

II s ource NucIide c S 1 3 7 



RA5lOLOGICAL SURVEY INSTRUMENT 
CALIBRATION, MAINTENANCE, AN5 USE’ 

SOP: 2.1.110-c 
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AttaQment 7.2 
./ fcJ.2 cc - s--4 c-- - -- 

. _ f 
SOURCE CHECK LOG 

Meter - Model Z zz \ Serial No. 9513 ‘k 

De&or -- Model L\ q- I 0 Serial No. 16 -y 

Calibrated i 0 - T-Q- ciy Dub \O-Ib -9~ 

Source Nuclide &ZJI^) . SCM.I NO. iz-qq ‘t369 
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Atta&ment 7.2 +-s-s< 
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Source Nuclide 
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c, -- 

SQURCE CHECK LOG. 

S&d No. 4’Q 3 G 
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Due 

Serial No. 

‘Units 
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RADIOLOGICAL SURVEY INST 
CAL~~RA~I~~~ MAINTENANCE, 
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USE. 

SOP: 2.1.110-c 

Rev: 0 

Date: Juty 1, 1994 
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Date/ Background 
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SOURCE CHECK. &OG 

> 
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Background 
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Source Check 
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Due 10-21-45 
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units J,, 
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Source Nucfide 5~ tj3 SerialNo. ~236-c7/ 



. 

RADIOLOGICAL SURVEY INSTRUMENT 
CALIBRATION,. MA1 TENANCE, AND 

SOP: 2.1.110-c 

Rev: 0 
Date: Jufy 1, 1994 

Page: 7 

* 
Attacbxnent 7.2 Lf-cy-7 s-- 

. / 
’ SOURCE CHECK LOG 
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Meter I Meter 1 / ! 
Desianation I Number I Backaround i Efficient 
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GRID INTERSECT RADIATION DATA * 

- 
_, . . 

SELECT GRID II VTERSECT PIC RADIATION DATA 

6\pb0002(03/15/95) 
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----__-.___~ 

ID: 1’ RF’R 10’01 ‘... ‘&$z-$f j& p .oi 

.4’ 2.. 
FlELD DATA ACOUlSiTlON FORM 

,, ._.' 
. ..’ 

PAGE iC; -- 

_ . 

BETA-GAMMA D~SE~ATESURW~ . 
survey No.: Dxe: 23 )JOV 44 Time: 075cL 17QO 

Silt? (We.S): NA S ~.~b~%uv~~ t.E Location: p5c. &2zl?p 

FM-0028 Nol/*,nbor 1. 1394 



IC: 

FiELD DATA ACQUIS~~IOIV 

. 
.j ; 

FORM . : PAGE 203 

BETA-GAMMA DOSE RATE SURVEY 

Survey No.: Date: 2% rJoJ 4+ Time: 0730-- l?a- 



. . . 

. BETA-GAMMA DOSE RATE SURVEY 

Survey No.: 0730- I700 
.- Date: 2s h)cw 4cb Time: 

Site PfVEW: WA S ~Acicscm u/i LL~? Lacntion: pr;c. A Z.-G 

Sufveyor(s1: 
INsTUI/MENTS 

cpm = 1 mR!hr 



l!J - 

$ 
. . 

FIELD DATA AC~LJlSiTKIN FORM PAGE 205 

BETA-GAMMA DOSE RATE SURVEY. 

site {WEE):’ _~ N-4 s JskhsbrvtiILu5 Locatiorx 

Surveyor(s): f2 PARct5b(, s,//A&53E 

WSTRUMENTS 

pgc d-2-L 

cpni = 1 mRad/hr 

CPm 2 1 uR/hr 

CpITl = 1 mR/hr 



PAGE 206 

- BETA-GAMMA DOSE RATE SURVEY 

Survey No.:.. 20 Ned 9+ 0730-/7&Q 
Data: Time: 

site (WB$y: Nds mczw.Jv ILiZ Lacation: psc- ++ 26 

cpm =. 1 rnRadihr 

cpm = 1 uR/hr 

cprn = 1 mR/hr‘ 



PAGE 207 FIELD DATA ACQUISITION FPRl’yl 
\ ._ \ . . ,. 

.: . 
( i 

BETA-GAMMA DOSE RATE SURVEtr” - 

Sutvey No.: ; Date: 28-w\/ e < Time: 073u- f 706 

Site (WSS.): IUAS ~dcKSO#LI fC Lh: Location: PSL: * 256 
* 

cprn = 1 mRad!hr 

cpm I= 7 uRlhr 

wm = 7 mRlhr 

dbS-!flA 
3 I’P 



ID: . . 
'. 

RPF? woi G:22 No.6h P.97 

FIELD DATA ACQUfSlTlON FORM PAGE m 

BETA-GAMMA DOSE RATE SURVEY 

Survey NO.: Date: 2q.tvav see 
Time: 

L-3730--/76Q 

Site (WB$): CJAS JJ+?k?SDtiV/L LF LOcatiof~: PSC ++ zc 

x 

Sllrvoyor(s): 
P. PAaRcW, S.. JWESG 

.a 
INSTRUMENTS 

cpm = 1 mRad!hr 

cpm = 1 uR/hr 

c;pm = 7 mR/hr 

f-M-0038 
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FIELD DATA ACQUISfTlQN FORM -. ‘, 
,, . 

PAGE 20” -,” 

I 

i 

I 1 

J 

I 

3 

I 

1 

I 

I 

I 

1 

1 

1 

I 

I- 

BETA-GAMMA DOSE RATE SURVEY 

INSTRUMENTS 

cpm = 1 rnRsd/hr 

CPIYI = 1 uR!hr 

cpm = 1 rnRlhr 



FIELD DATA ACQUlS!T1ON FOR&l : PAGE 210 r- 

_ BETA-GAMMA DQSE RA’J-E SURVEY 

Survey No.: _ Date: 30 imu Qr! Time: D73&c wm 

Site (WES): : &AS TAEKSOZJ VILLI;” Locnion; PSCAtG 

Surveyor(s): g PAee(3I-C. S.IJA~S6 

cpm = 1 mRad/hr 

cpm = 1 uR/hr 

cpm = 1 mR/hr 
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GAMMA WALKOVEIR:DATA ‘- ‘. 
. . 
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. :’ 

‘:. 
.‘.. 
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A -. .. Ludlum 

0 .’ Ludlum 
. . 

C -‘Ludlum 

D Ludlum 

E Ludlum 
.I 

F Ludlum 

._’ . 

IN-S.TRUMENTS-@PPEhiDL x' A) 

model 19 micro-R meter, S/N 109899 

model 19 micro-R meter, S/N 095487 

model 2221 S/N 097830, Sodium iodide det. # 157 

model 2221 S/N 099136, Sodium iodide det. # 165 

model 2221 S/N 094954, Sodium iodide det. # 118370 

model 2221 S/N 117363, Sodium iodide det. # 118371 

G ,_ Ludlum model 2221 S/N 097826, Alpha 43-6.5 tf 089767 

H Ludlum model 2221 S/N 117348, Alpha 43-65 # 089765 

1 Ludlum model 2221 S/N 102049, Alpha 43-65 # 090753 

J Ludlum model 2221 S/N 115123, Beta/gamma 44-9 # 116876 

K Ludlum model 2221 S/N 108881, Beta/gamma 44-9 # 116881 

. . L Ludlum model 2221 S/N 117366, Beta/gamma 44-9 #, 11678 

M # 234 Alpha/Beta/Gamma _. ., Ludlum model 2929 dual.scaler 

. __ N Ludlum model 12, probe 43-37 # 043202 

0 PIC model RSS-111, S/N 009994 IT 

.: 
: 
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FIELD DA-l-A ACQUISITION FORM . PAGE: 

WALKOVER GAlViMA SCAN DATA SHEET 
._ -_ 

Conversion: AdA Bkg: - fl h n 5- 

zs5b-D 2660 .-i? 35aj -0 

marks: 

F\L 003 ' - Ocmhsr 1-i. I”9-l 



FIELD DATA ACQUISITION FORM PAGE 3 -!z- 

WALKOVER GAMMA SCAN DATA SHEET 

Scaler: LKu-AtuU 2t2 i Detector: 44ib 

marks: 

FEvl CO25 0c:aber 14, 195; 



FIELD DATA ACQUISITION FORM PAGE 3 

WALKOVER GAMMA SCAN DATA SHEET 

““- ~/@+I Q 
Coordinates t.u VV~ \ 

:marks: 



FIELD DATA ACQUISITION FORM PAGE-1 

WALKOVER GAMMA SCAN DATA SHEET 

marks: 

Ocrober i 2, : 33.: 



FIELD DATA ACQUiSlTlON FORM PAGE 2 

WALKOVER GAM.MA SCAN DATA SHEET 

,- j’ I I I I~7zE& I 

c . 

narks: 

Fi.: 0025 October 14, i93.I 



FIELD DATA ACQUlSlT ‘ION FORM PAGE 6 

WALKOVER GAMMA SCAN DATA SHEET 
. . : 



FIELD DATA ACQUlSiTlON FORM 
.j 

PAGE 7 

WALKOVER GAM-MA SCAN DATA Sl-jEET 

.vl/--E 
Coordinates W LiW j(37 ml/q 

, 

marks: 



FIELD DATA ACQUISITION FORM 
. . 

PAGE ,& 

WALKOVER GAMMA SCAN DATA SHEET 



FIELD DATA ACQUISITION FORM, I 

WALKOVER GAMMA SCAN DATA SHEET -_ -. 

PAGE ,Q 

Conversion: 



FIELD DATA ACQUISITION FORM PAGE ;o 

WALKOVER GAMMA SCAN DATA SHEET 

Conversion: 



FIELD DATA ACQUISITION FORM PAGE 11 

Scaler: twxu~ ZZLL1 

u 14 

Conversion: Ah 

WALKOVER GAMMA SCAN DATA SHEET 

*E 
Coordinates -==a MQO 07 *WQd 



FIELD DATA ACQUISITION FORM PAGE 12 

WALKOVER GAlliMA SCAN DATA SHEET 

Date: 07 *V94 

I 

?'.I 0025 Lo ZUI ti Vi36 Ocrcber id. 193-Z 



FIELD DATA ACQUlSlTlON FORM PAGE 13 

WALKOVE’R GAMMA SCAN DiTA.SHEET 

. . -. 

Conversion: Bkg: ti A i 
Ml? /‘45-w7 

Sd&Z 
c?eo -c 

-Gz .-.o I I 

I- 



FIELD DATA ACQUISITION FORM ‘. 
PAGE 14 

WALKOVER GAMMA SCAN DATA SHEET 

) #L/ -- 
3000 --cl3 3100 --o 

Ocrober 14, 1993 



FIELD DATA ACQUISITION FOFiM . . 
_’ 

PAGE 15 

WALKOVER GAMMA SCAN DATA SHEET 
‘. -_ 

Date: of3 Mov cl+ Technician: S.l.IP&5E / a .TuuW a-5 

“,““i 97g3c UJLMAY 

Detector: 4410 S/N: &4+33O/i57 -c’ 

94i36/1G5 -LJ 

marks: 



FIELD DATA ACQUISITION FORM ~ PAGE 1s 

WALKOVER GAMMA SCAN DATA SHEET 
: I 



FIELD DATA ACQU!SITION FORM . 
PAGE 17 

_’ 

WALKOVER GA&MA SCAN DATA SHEET 
. . : 

<emarks: 



FIELD DATA ACQUISITION FORM. PAGE J& 

WALKOVER GAMMA SCAN DATA SHEET ._ -_ 

, 

Detector: 4LcIC 

,lemarks: 



FORM PAGE 19 FIELD DATA ACQUI~1TION 

i -. 

Conversion: fl jQ 

WALKOVER GAMMA SCAN DATA SHEET 

.marks: 



FiELD DATA ACQUISITION FORM ,~ PAGE 20 

‘_ -. 

WALKOVER GAMMA SCAN DATA SHEET 

Conversion: fy ifl 

c 

E 
. 

5-4 



FIELD DATA ACQUlSlTlON FORM 

WALKOVER GAMMA SCAN DATA SHEET 
-_ 

PAGE I:’ 

I I I ! I i I I 

Amarks: 



FIELD DATA ACQUISITION FORM PAGE 22 

iALKOVER GAMMA SCAN DATA SHEET 

4tieLFoordinates E - W 
G&/& 

-- - 0 IZ’LCWI-i 

imarks: 

FM-0025 



FIELD DATA ACQUISITION FORti PAGE 22 

. . -- 

Scaler: @Lok- ZZLJ 

Cower sill?: 

WALKOVER GAMMA SCAN DATA SHEET 

marks: 

Fib1 0025 i;-,tii.r4913L, 



Fl.ELD DATA ACQUISITION FORM PAGE J& 

WALKOVER GAMMA SCAN DATA SHEET 
. . -. 

marks: 



FIELD DATA ACQUISITION FORM PAGE 25 

WALKOVER GAMMA SCAN DATA SHEET 

,marks: 



FIELD DATA ACQUISITION FORM PAGE J& 

WALKOVER GAMMA SCAN DATA SHEET 

G-4 pl 

iEli+ 
7000 - - 
-2.00 -.G 



FIELD DATA ACQUlSiTlON FORM 

T’X 
WALKOVER GAMMA SCAN DATA SHEET 



FIELD DATA AC~XJISITION FORM 
WALKOVER GAMMA SCAN DATA SHEET 

PAGE 26 
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WXD DA-i-,4 ACQLJ!S~i~N FORM 

WALKOVER GAMMA SCAN DATA SHEET 

J 

J 



DIRECT SURFACE CONTAM tlNATlON REAti!vGs 

Probe Serial # 

Remarks (Notes): 

PAGE 1/ OF 7 
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w v IN/S , \’ j pj . :uo!sJ0Auo? 



FIELD DATA ACZtLIIS!Ti3N FG2.M 

1 

\ 
f-h I 



Gonversion: 

I I 1 

I4 1 I .,i 



. 
\L 

PAGE / 0F.L 
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FIELD DATA ACQ,UiSITION FORM 
WALKOVER GAMMA SCAN PATA SHEET 

PAGE sd- 

Grid # QO 

i 

I 
, 

..’ 

~I. / 
/ 

,’ / / 
/ 

/ 

/, 
\ 

1 I\ 



FfELD DATA ACQUISITION FORM 
WALKoVER GAMMA SCAN DATA SHEET 

PAGE 53 

- 

# 

II I I 

I- 
I III I I I-I I I l/I IY 77 --I .Lc- 

L 

I = + 7 ‘T 

c, 



FIELD OATA ACQUlStTiON FORM 

WALKOVER GAMMA SCAN DATA SHEET 
PAGE 5q 

i.i i i 

I I I I 

I 

I I 
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FL E87156/87294 E57:7?Jsi4SS 
NC 233 
SC 10120 10552 

TN 02934 
VA 00151 

CERTJFICATE OF ANALYSIS WI 999an9 

Client: 

Contact: 

Be&tel 

PoBox350 

oak Ridge, Tennek 3783 l-0350 

Ms. b-i Keller 

Project D;escription: Cecil FieWJX 

cc: BECHC0394 Report Date: December 0 1,1994 
SRW?LE \D 

Page 1 of2 

Sample ID 

LabID 

: JXOOO24 SED 

: 9411324-01 

Matrix 

Date Collected 

Date Received 

PliOrity 
Collector 

: Soil 

: 11/15/94 

: 11116194 

: Rub 

: Client 

Parameter Qualifier Rf!S& DL RL units DF Analyst Date Time 3atch M 

. Radiological 

Gamma PE4 - 10 itemr 
Cesium-137 0.194 -t/- 0.0491 0.0347 0.100 pcug 1.0’ MDS 11/22/94 1703 57406 1 

Potassium-l0 6.29 +I- 0.674 0.398 1.00 pCi/g 1.0 
Radium-226 1.14 +I- 0.109 0.0638 1.00 pc;/g 1.0 

Radium-228 130 +I- 0.169 0.128 1.00 pci/g 1.0 
Thorium-228 J 1.60 +/- 0.0715 0.0523 5.00 pug 1.0 
Thorium-230 1.14 -I-/- 0.109 0.0638 1.00 pcug 1.0 
ThoIium-232 J 159 +I- 0.07 10 0.0520 200 pcilg 1.0 
Thorium-234 - J 2.16 +I- 0.826 1.05 5.00 @Ii/g 1.0 
LJtiUm-235 J 0.214 +I- 0.165 0.179 1.00 pa/g 1.0 

Uranium-238 J 2.16 i-l- 0.826 1.05 5.00 $i/g 1.0 

M = Method 

Ml 

Method-Description 

HASL 300 

-- 

Notes: 
The qualifiers in this report are defmed as follows: 

J indicates presence of analyte < RL (Report Limit) 

U indicate5 presence of analyte < DL (Detect Limit) 

P 0 Box 307 12 * Charleston, SC 294 I7 l (803) 556-8 17 1 * Fax (803) 766-l 178 l g411-j24-01* I ” 
3,. _ 



GENE&AL ENGINEERING LABORATORIES Labonrlny Cer:MdJon, 
&leering roday’s needs \r*il/t a rgisionior totrzorro~t’. STATE GEL I21 

FL ES71SbW7W Es7:7:~4~ z 

NC 233 
SC 10110 IOSSZ 
n-4 02934 

CERTIFICATE OF ANALYSIS 
VA OolSl 
WI 99906779 

Client: 

Contact 

Bechtel 

PO Box 350 

Oak Ridge, Tennesse 37831-0350 

Ms. hi Keller 

Project Description: Cecil Field/JX 

cc: BECHO0394 ’ Report Date: December 01,1994’ Page 2012 

M = Method 

Sample ID : MOO024 SED 

Method-DescriDtion 

This data report has been prepared and reviewed 

in acamiance with General Engineering IAmatories 

standard operating procedures. Please direct 

any questions to your’Project Manager, Winter Seibert at (803) 769-7388. 

# CA e 
AcalyticaI Report Specialist 

-NAVY RAG PROJECT 22567 
1 BECHTEL ID NUMBER: 

I 

-5ijEizi 

P 0 Box 30712 l Charleston, SC 29417 l (803) 556-8171 l Fax (803) 766-i 17&‘941132b01f 

pyz Prinicd on rcc+d pnp~r. 
OOOf 



., 

l . 

NAVY RAC SED SAMPLiNG RECORq 

Fic!d Logbook(s)lPgs. 
ki- 

ESs&3H Jrnl~s)f’~s SEIR No. 
-c CJ-x 400) 

Container lnfarmarion 

Checked and Reviewed By: Date 

F-M-001 5 



^_ -- .- - 

FIELD PATi ACGUiSmQN FORM 
WALKOVER GAMMA SCAN DATA StiEm 

PAGE 

\ Grid f: 
Scalar: BKG 

Conwmion: . S/N: 



., 

GEXERLIL ENGINEER& L.4BbUTORIES .’ 
Meetiq toda,s’s needs with a vision&? rdmorro~~. 

Laboralory CerilncalooJ 
STA-E GEL E?Y 
FL mm18n~ mi721~id5~ 
NC 233 
SC 10120 10582 
l-N 02334 

CERTIFICATE OF ANALYSIS 
VA OolSl 
WI 9598sn9 

. Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Cecil FieWJX 

cc: BECH00394 Report Date: December 01.1994 Page 1 of 2 

Sample ID 

LabID 

Matrix 

Date Collected 

Date Received 

Priority 

Collector 

: JXOCG25 SED 

: 9411324-02 

: Soil 

: 1111594 

: 1106194 

: Rush 

: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

Rndiologicai 

Gamma PM - .I0 item 

;:: Radium-226 ;~~~:o 

,Radium-228 
ll~orium-228 

‘Thorium-230 Tllorium-232 

Thorium-234 _ 

uranium-235 
Uranium-238 

0.137 +I- 0.0304 0.0290 0.100 pcilg 1.0 MkS 11/Z/94 1427 57406 1 N 

2.94 +I- 0.474 0.301 1.00 pCi/g 1.0 

J 0.444 +I- 0.0809 0.0535 1:oO pCi/g 1.0 

J 0.495 +/- 0.136 0.089 1 1.00 pcilg 1.0 

J 0.601 +I- 0.0469 0.0413 5.00 pcilg 1.0 

J J 0.444 0.596 +I- +I- 0.0465 0.0809 0.0409 0.0535 2.00 1.00 pcilg pcifg 1.0 1.0 

J 138 +I- 0.718 0.865 5.00 pcilg 1.0 

U 0.0690 it- 0.0852 0.152 1.00 pCi/g 1.0 
J 138 +I- 0.718 0.865 5.Do pciig 1.0 

M = Method Method-Description 

MI. WL 300 

Notes: 

The qualifies in this report are defmed as follows: 
NAVY RAC PROJECT 22567 

. , 

1 J indicates presence-of analyte < RL meport Limit) BECHTEL ID NUMBER: 
U indicates presence of aaalyte < DL (Detect L&t). 

,9-m - 0007 - - I - 

1 SCJPO SEC2 SHT SUBMTL 1 

llllllllllllIllllUllllllllllllllllllllllnlllllliiiEii 
P 0 Box 307 12 * Charleston, SC 25’4 17 l (803) 556-817 1 * Fax (803) 766-I 178 l g41 132442t 

4w 
P,,d Pnnwd an rcrvci:d 0006 

r2pcr 



GENERAL ENGINEERINk ~I+AB~QRATORIES L;lbaratay CertLlcatlors 
hfietjng r&y’s needs trith a virio~z‘for &~om~r~. STAlT GEL E?I 

.FL Es71 5m7294 Es747zIs7’53 
NC 233 
SC 10120 lC532 
2-N 029% 

CERTIFICATE OF ANALYSIS 
VA 00151 
WI 99988779 

Clientz 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tenness& 3783 l-0350 

Ms. J.mi Keller 

Project Description: Cecil Field/IX 

cc: BECH00394 Report Date: December 01,1994 Page 2 of 2 

Sample ID : JXO-0025 SED 

M = Method Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineming Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

Analytical Report Specialist 

NAVY RAG PROJECT 22567. 

; 
P 0 Box 30712 + Charleston, SC ?%I7 * (803) 556-8171 ’ Fax (803) 766-l 17'%'411324-02* 

r-w 



NA’Ji’ RAC SED SAMP~IN~G j3ECiJRP 

SAMPLING STATION q Planned Codrdinates Ip7 k Estimated cl Surveyed Coordirtutes 
1 I I 

Sample ID 

TX (300 ZdO ’ 

Woather Condrtions: _ &bdy 

Field logbook(sllPgS, 
I - 

ES&H Jrnl(slPgs 
a- zs 

SEIR No. 
5y aOD 1 

Container Informatlon 
I 

ANALYTES 
I 

CONTAlNER PRESSER 
I 

CONTAINER 
I 

COMMENT 
ID 

BNAEIPESTIPCB 250 ML AMBER NONE - 

-1 . 

Clxckcd and Heviewed By: Date 



VA CQlSl 

CERTIFICATE OF ANALYSIS WI 99966779 

Client: 

Contact: 

Bechtel 

PO Box 350 
Oak Ridge, Tennessee 3783 I-0350 

Ms. Lori Keller 

Project Description: Cecil FieldJX 

cc: BECH00394 Repart Date: December 01,1994 Page 1 of2 

Sample ID 

Lab ID 

Matrix 

Date Collecti 

Date Received 

FYiOlity 

Collector 

: lx00026 SEB 

:9411324-1)3 

:SOil 

: 11/15/94 

: llll6l94 

: Rush 

: Client 

Parameter Qualifier Result ’ DL RL units DF analyst Date Time Botch M 

Radiological 

Gamma Ph!A - 10 ikms 
ccsium-137 U 0.0140 +I- 0.0175 0.0289 0.100 pcilg 110 MDS 11123194 1430 57406 

Potassium-40 436 +I- 0.477 0.286 1.00 pcig 1.0 
Radium-226 J 0.939 do.0883 0.0528; 1.00 1.0 pcilg 
Radium-228 J 0.850 +A 0.133 0.0857 1.00 pci/g 1.0 
Thorium-228 J 0.904 +/- 0.0494 0.0409 5.00 &i/g 1.0 
Thorium-230 J 0939 +I-0.0883 0.0528 1.00 pci!g 1.0 
nlorillm-'u2 I 0.897 +I- 0.0490 0.0406 2.00 pcilg 1.0 

ThixilJm-234 J 136 +I- 0.727 0.809 5.00 pcilg 1.0 _ 
uraniutn-235 J 0.174 +I- 0.106 0.148 1.00 pci/g 1.0 
Uranium-238 J 1.36 +I- 0.727 0.809 5.00 pcilg 1.0 

M = Method 

Ml 

Method-Description 

HASL300 

Notes: 
The qualifiers 31 this report are defined as follows: 

1 indicates presence of analyte < RL (Report Limit) 

U indicates pp,scnce of analyte < DL (Detect Limit) 

I IllIll lllll lilll llllllllll Ulll II Illi I 
p 0 Box 30712 l Char!sron, SC 29117. (803) 556-8171 l Fax (803) 766-I 178 *9411324-03’ w 

*w 
* * PI,n!cJ 0” xn;i:J paper. 



GENERAL ENGINEERING LABORATORIES LaimaIcry Cer1l;lnllom 
Meerirlg roda), ‘s needs ~t.idz a I,isi&Jor tomorro\:‘. STATE GEL EL?1 

FL T37iMG7294 E.s747,‘~’ WI- 

XC 233 

SC iO!20 !CSSZ 

l-N 019% 

VA 00151 

CERTIFICATE OF ANALYSIS WI 9995sn9 

clientl 

COdXt 

Bechtel 

w Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lmi KeIla 

Projekt Description: Cecil FieldUX 

cc: BECH00394 Report Date: December 01.1994 Page 2 0: 

Sample ID : Lx00026 SE3 

M = Method Methmi-Description 

llis data report has been prepared and reviewed 

in ac-cdanm with General Engineering Laboratories 

standard operating procedum. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 



NAVY RAC SED SAMPLING RECORD p--l” *iJ- - 

.npiing Event: 

SAMPLlNG StATION I7 Plmnerl Coordinates txl Estirrralcd 0. Surveyed Coordinates 

Station I&J Station Type Gfid Piano Northiny Eastiny Uflii 

TY.oooZ’I - s&~lMeaf +4rn)U rti mm+- 
- 4_ -_ 

SAMPLE 

ficlcj Logbook(s)lPgs. ES&Ii J~III(sIPQs SEIR No. 

I ~kl- -23 J-y* , cm f 

Container Information 

ANALYTES CONTAINER PRESSER CONTAINER COMMENT 
ID 

BNAEIPESTIPCB 260 ML AMBER NONE -- 

CYANIDE I 250 ML AM5ER 1 NONE I I 

iTALS 
- . 

250 ML AMBER NONE 
- 

40 ANAL IC CONTAINER NONE J-K oWz7oz. UL /.ahP~ ,&;;i bJe p.J Ic;cc;i 

voc 125 ML NONE 4-C - 

PAH 8 oz. clear wide 
mouth 

I 

I 
I 

I 
I I 

I I 

.-- -. . . .-.a - 

Checked and Reviewed By: Date 

FM-00 15 



N/S - :uo!sJsAuoc) 

m0 xapxs 



GENER4L ENGINEERING, LABORATORIES 
Meering today’s needs \virh a vision for,iovzorrow. 

Lpbomuy CcrllncatloN 
STATE GEL ES! 
FL ES7156/8T193 ES7472W4S 
KC 233 
SC 10120 10582 
l-N a2?w 

CERTIFICATE OF ANALYSIS 
VA OOlSl 

WI 99985779 

Client: 

Contact 

B&&I 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Cecil Field&X 

BECHO0394 
’ 

cc: peport Date: December 01, 1994 p5c 
26 

GAO 18 Page 1 of 2 

Sample ID : JXOOO27 SED 
LabID : 9411324-04 srtti\3LL F\J.clvr sfh47 

Matrix : Soil 
Date Collected . ’ 11/15194 

Date Received : 11/16/94 

priority : Rush 

Collector : Client 

Parameter QuaHfier Result. DL Fu untts DF Annfyst Date Time Bntch M 

RadiologicaI 

Gamma PhX - 10 items 

. cesium- 137 U 0.00335 +I- 0.0226 0.0392 0.100 pa/g 1.0 MDS 1432 ll/i3/94 57406 1 

Potassium-40 3.94 +I- 0.664 0.325 1.00 pcilg 1.0 

Radium-226 J 0.668 +I- 0.146 0.069 1 1.00 pCi/g 1.0 

Radium-228 1.13 +I- 0.221 0.117 .l.oo pci/g 1.0 

Thorium-228 J 0.978 +/- 0.140 0.0537 5.00 gcilg 1.0 

Thorium-230 J 0.668 +I- 0.146 0.0691 1.00 pCug 1.0 

TlloliLlm-232 J 0.970 4 0.139 0.0533 2.00 pcilg 1.0 
Thorium-234 - J 151 +I- 0.909 1.16 5.00 pciig 1.0 

ulaninm-235 U * 0.179 +I- 0.161 0.200 1.00 pcilg 1.0 

Uranium-238 J 151 4 0.909 1.16 5.00 pcilg 1.0 

M = Method 

Ml 

Method-Desdiptton 

HASL 300 

Notes: 

I llllll l~lllllll ~llll~lll lllll lllll I illlll Ill 
P 0 BOX 307 12 . Charleston, SC 39117 l (803) 556-8 17 I ’ Fax (803) 766 I 178 +g411324-04+ 

?:3 Prinlcd on recycicd pqxr. 001 



Clkllt: 

COlltact: 

BeJAltel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lmi Keller 

Project Description: Cecil RekifJX 

cc: BECHOO394 Report Date: December 01, 1994 Page 2 

Sample ID : MOO027 SED 

M = Method Method-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratori~ 

standard operating procedures. Please dir& 

any questions tn your Project Manager, Winter Seibzrt a& (803) 769-7388. 

,’ 
: 

Aoalytical Report S_pecialist 

P 0 Box 307 I 2 . Charlesron. SC 29117 l (803) 556-8 17 I l Fax (803) 766- 117&g41132hw* 
rx 



NAVY’RAC SED SAMPLttiG &CORD. Page 5 

: 

--T 

a 

l?iYQ 26 Loobook Form ID - 1 ot 1 

1 
i SAMPLING STATlbN cl Planned Coordinate5 fzl Estimarcd ‘I Surveyed Coordinates 

i 
Station ID - Station Type Northing Efisting Units 

3x DC% GEl S&Jimetit $i&xrvi\7)Lc 
Grid, Plane 

lh) /ylc7w+ w 

I SAMPLE 

Field Loybooklsl/PQs. 

4 4- 

Container Informslion 

SEIR No. 
g&f..0 I 

ANALYTES. CONTAINER PRESSER CONTAINER COMMENT 

BNAEiPESTlPCE 

CV4NlDE 

-iiF--- 

RAD ANAL 

i VOC 
I 
: PAH 8 oz. clear wide 

mouth 



miu DATA A’&JIS~ITDN FORM 
WALKOVER GAMMA SCAN DATA SMEtl 

PAGE 

Grid # - go Dctcdtor: Techniciens: 

calm 0KG 

conversion: S/N: 

-I’ 

t2 



GENEIQAL ENGINEERING LABOR4TORIES Labalalmy Ccrllndoru 
Meeritzg today ‘s needs u.irll CI vision fo.r t~rtiorio~... STATE GEL @I 

FL E8715mm!x Eaiwm45s 

.tx 233 

SC 10120 IOSS? 

TN 02934 

CERTIFICATE OF ANALYSIS 
VA 00151 

W-I 999989779 

CIient: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-035! 

Ms. Lori Keller 

Project Description: c&I Fieidlti 

cc: BECHO0394 ’ Report Date: December 01, 1994 
.i>sca~ 

cx\wp 80 
Page 1 of 2 

Sample ID 

LabID 

Matrix 

Date Collected 

Date Received 

PliOrity 

Collector 

: JXOOO23 SED 

: 94 11324-05 

:Soil 
: 11/15/94 

: 11/16/94 
: Rush 
: Client 

Parameter Qualifier Result DL RL units DF Analyst Date Time Batch M C 

Radiological 
Gamma PHA - 10 items 
cesklm-137 
Potassium-40 
Radium-226 
Radium-228 

‘Thorium-228 
Thorium-230 

Thorium-232 
Thorium-234 - 
Uranium-235 
UraniUm-238 

J 0.0382 
330 

0.766 
0.892 
1.04 

0.766 
1.03 
1.46 

0.0940 
1.46 

+I- 0.03 16 
4 055 1 
+I- 0.147 
+I- 0.198 

+/- 0.143 

-4 0.147 
+I- 0.142 
+I- 0523 

+I- 0.0975 
+I- 0523 

0.0352 0.100 pci/g 1.0 M’DS 1X23194 1435 57406 1 N 
0.318 1.00 &i/g 1.0 

0.0594 1.00 pCi/g 1.0 
0.114 1;oO pCi/g 1.0 

0.0438 5.00 pcilg 1.0 

0.0594 1.00 pCi/g 1.0 

0.0434 2.00 pc;rg 1.0 

0.441 5.00 pcilg 1.0 
0.167 1.00 pCi/g 1.0 
0.441 5.00 pcilg 1.0 

M = Method 

Ml 

Method-Description 

HASL 300 

-- NAVY RAC PROJECT 22567 
Notes: 

The qualifiers in this report are defmed as follows: 

J indicates presence of aoalyte < RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

lllllll 1111 llllllllll lnllulll llll llll llllll llill Ii 
P 0 Box 30712 l Charleston. SC 29417 * (803) 556-8171 * Fax (503) 766-l 178 *9411324-05* 

p:5 Printed on re.-~ckd pq~. 



GENERAL ENGINEERING LABORATORIES 
Meeritq roda’s needs n.iilz CI r&ion for fcmorron’. 

r2abxamy ccriailel:ons 
STATE GEL iPi 

FL EB7156is72~ Fms74::Z~~Ci 
h’C 233 
SC lOl?O 1053: 

TN 02924 

CERTIFICATE OF ANALYSIS 
VA 001-51 

QTI 9!308779 

Client: 

COIltact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831~1350 
Ms. Lori Keller 

Fkoject Description: Cecil Field/Z 

cc: 3ECHOO394 ’ Report Date: kmbkr 01,1994 Page 2 of2 

Sample ID : JXooO30 SED 

M = Method Method-Description 

This data report has been prepared and reviewed 

in accordance with GeneraI Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

Ana.lytical Report Specialist 

P 0 Box 30712 = Charleston. SC 29317 l (803) 556-8171 l Fax (SOi) 766-l 17&9411324-07t 
4b OO! 



NAVY RAC SED SAMPLiNk’ RECORD , 
Page 5 

.piing Event: 5 &I mcuit szzv-,,p,~~ fsc -26 Logbook TV- S a-- co ’ Form ID - 1 of 1 
u 

SAMPLING STATION q Planned Codrdinates 
\ El ’ Estimated cl Surveyed Coordinates 

Station IO. Station Type Grid Plane Northing Easting Units 

5 oc.m-3i . ~&imed+ sGApiJ+ Ihi ;/)7-f+ 
-A 

” 
SAMPLE 

Sample ID Sample Collection Interval Start: 13 Z 7 - 
Type Interval End: / o 30 

JX0003iO~ &vI~~,~~+,$ Collection Method ,+-&c + R’; 2~ 
“-6~i~~ 

T%e -iy f&.~r~~= By 
Y 

Weather Conditions: c 0 &i;j 

Field Logbook(s)/Pgs. 
-I - 

Container information 

ES&H Jrnl(s)Pgs SEIR No. 
#i Pri z3 Y /x ,OO’ 

” 

oz. clear wrde 

Date 
/j-/5-44 

Checked and Reviewed By: Date 

FM 0015 - 



*. 
FIELD DATA ACQUISlTiON FOdM, 

WALKOVER GAMMA SCAN DATA SHEm, 
. 

PAGE 

: 

# 57 Detector: Tech-nicians: 
/ 

lf3r: BKG 

Conversion: SIN: 

I I h I I I I 1 I I I I I I\ I I I I 

I 



GENERAL ENGINEERINb LAI+@AT.ORIES t.abo~orJ Ctrtlncallohc 
Meeting todn!‘s needs \\sith a ~ision%or’tomorro,l,. STATE GEL EPI 

N”c 
ES71s6/5TL9$ Es7~~‘2874SS 
233 

SC 10120 lOSS2 
TN 02934 

CERTIFICATE OF ANALYSIS’ 2 
OolSl 

59988779 

Client: 

Contact 

Bechtel 
.i’O Box 350 

Oak Ridge, Tennessee 3783 l-0350 
Ms. Lori Keller 

Project Description: Cecil FieWJX 

cc: BECHGO394 Report Date: December 01, 1994 
ixc1-b ’ 

. GeG+5-7 
Page 1 of 2 

Sample ID : Jxooo29 SED 

LabID : 9411324-06 5 ~~\aJz. \=\&cm r(oh’I 

Matrix : soil 
Date Collected : 11/15/94 
Date Received : 11/16/94 

PliOlity : Rush 

Collector : CIient 

Parameter Qualtner Result DL RL unit5 DF Anaiyst Date Time Batch M 

Radiological 
Gamma H&4 - 10 items 
Cesiom-137 

Potassium-40 

Radium-226 

Radium-228 
Thorium-228 
-Ihorilml-230 
ThoriuLn-232 
Tllorimn-234’ _ 
uIanium-235 
Uranium-238 

U -0.00258 
4.78 
1.10 

J 0.969 

J 0.986 

1.10 

J 0.977 
3 1.43 

u Oil06 
J 1.43 

+I- 0.0200 0.0308 
+i- 0.486 0.279 

+i- 0.085 1 0.0530 
+I- 0.13 1 0.114 

+i- 0.0525 0.0418 
+I- 0.0851 0.0530 
+I- 0.0521 0.0410 

+i- 0.9 12 0.992 
+I- 0.122 0.156 
+I- 0912 0.992 

0.100 pciig 1.0 ‘MDS 1X3/94 1437 57406 ! j 

1.00 pCYg 1.0 

1.00 pCi/g 1.0 

1.00 pCug 1.0 

5.00 pcilg 1.0 

1.00 pcilg 1.0 
2.00 pcilg 1.0 

5.00 pciig 1.0 
1.00 pcilg 1.0 
5.00 pciig 1.0 

M=Method Method-Description 

M 1 HASL 300’ 

-- 

Notes: 

The qualifiers in this report are defined as follows: 

J indicates pmen,ce of analyte < RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

lllllll Ill! lllllulllllllllllll lllnlill Ullll II11 
P 0 Box 30712. Charlesron. SC 39117 - (803) 556-8171 * Fax (803) 766-I 178 *9411324-06* 

pz Prin!:d nn r~<~c,~d pawr, 
00: 



Miering todqv’s Ireeds ,ririi n vision’for rqnmrrow. S-rm-E CU. . Em 
FL E87156m2W E97472.67458 

NC, 233 

SC 10120 10582 

-ii-4 02934 

CERTIFICATE OF ANALYSIS 
VA 00151 
WI 9!?988779 

Becbtel 
P03ox350 ‘, 
Oak Ridge, Tennessee 3783 I-0350 
Ms. Loxi KfJler 

Project Dqscription: Cecil EeldIJX 

cc: BECH00394 Report Date: December 01,1994 Page 20f2 

M = Method 

Sample ID : JXooO29 SED 

Method-kcription 

This data report has been prepared and reviewed 
in accordance with General Bngineering Laboratories 
standard operating prmuiures. Please &it 
any questions to your Project Manager, Water Seibcrt at (803) 769-7388. 

Analytical Report Specialist 

NAVY RAC PROJECT 22567 
..- 

E3ECHTEL ID NUMBER: 

'Scar - cm7 I 
1 SC/PO SEQ- SHT -sLJmm 

P 0 BOX 30712. Charleston. SC 29417 l (803) 556-8171 ’ Fax (803) 766-I 17&941132@6+ 
.ew 

OW 



.NAVk RAC SIZD SiMP.ilNCi ~REdQR~D 
I 

SAMPLING STA‘rlON q Planned Coordinates 151 ‘, Estimated cl Surveyed Coordinates 

! SAMPLE 

i/ Weather Conditions: _ (~Ltic.jr/ I.&c\ h+ &a-IA3 

I Field Logbook(s)lPgs. 
#f 

SEIR No. 

I --- 
. 

x 00’ . . 
I 
1 Container IrHormatlon 

I 

1, 

ANALYTES 

j BNAEIPESTIPCB 

~CONTAINER PRESSER CONTAINER COMMENT 
ID 

250 ML AMEEA NONE 
*- 

CYANIDE 250 ML AMBE 

Date 





GENERAL ENGINEERlNi$ iu4B’OtiTORIES _ LBboraIory Cerlltlcihru 

Meeiing rodfly’s needs wirh ci tYsion‘for romorrqx-. STATEi GEL, EPI 

FL, ES7156ARW Ev-t72/5143 

NC 233 

SC 10120 10552 

TN 07.9% 

CERTIFICATE OF ANALYSIS 
VA 00151 

WI 99908??9 

. Client: Be&e1 
PO Box 350 
Oak Ridge, Tenne& 3783 l-0350 

Contact: Ms. Lori Keller 

Project Description: Cecil FiekifJX 

. llm\ 3% a-6 
cc: BECHO0394 Report Date: December 01,1994 Page 1 of 2 

Sample ID 
LabID 

: JXOOO30 SED 
: 941132407 

Matrix :soil 
Date Collected : 11/15/94 
Date Received : 11116i94 
priority : Rush 
,Collector : Client 

Parameter Qualifier Result DL RL units DF Analyst Date Tlmc Batch M 

RadIologIcal 
Gamma PlYA - IO items 
Cesium-137 
Potassium-40 

_ . Radium-226 
. Radium-228 

Thorium-228 
Thorium-230 
Thorillm-232 
Thorium-234 -. 
Uranium-235 
UtiUm-238 

U -0.0202 
6.47 
1.02 
1.30 

J 1.42 
1.02 

J 1.40 
J 1.64 

U O.Ol304 
J 1.64 

4 0.0194 0.0319 
+I- 0596 0.282 

4 0.0920 0.0570 
+/- 0.185 0.107 

4 0.0646 0.0524 
+I- 0.0920 0.0570 
+I- 0.0638 0.0518 
4 0.986 1.07 
+I- 0.103 0.181 
+I- 0.986 1.07 

0.100 &G/g 
1.00 pCi/g 

‘1.00 pug 
1.00 pCi/g 
5.00 pci/g 
1.00 pmg 
200 pcig 
5.00 pci/g 
1.00 pCi/g 
5.00 pa/g 

il 

1.0 MDS lli271’94 1427 57406 i 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

M= Method 

Mi 

Method-Description 

‘fL300 

Notes: 

The qudifiers in this report z&defied as follows: 
J indicates presence of analyte < RL (Report tit) 
u idkites PRSC~C~ of analyte < DL (Detect Ljmjt) 



Client: Be&e1 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 
Cont.act: Ms. Loti Keller 

Project Description: Cecil FietcVJX 

cc: BECH00394 Report Date: December 01.1994 

Sample ID : JXOOO30 SED 

M = Method Method-Description 

. 

Page 2 of 2 

This data report has-been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

soy questions to your Project Manager, Water Seibert at (803) 769-7388. 

Analytical Report Specialist 

NAVY WC PROJECT 22567 
BECHTEL 1D NUMBER: 



., . 

NAVV RAC SED SAMP& RECORD Page & 
/ - . .’ 

Sampling Event: I;d~mc~it %vxTL Q% Psc 2.6 .Logbook J-+ 5D-m 1 Form ID - 1 of 1 
u 

SAMPLING STAilON cl Planned Codrdinates 
\ 

El ’ Estimated cl Surveyed Coordinates 

Station Id . Station Type Grid Plane Northing Easting Units 

xi oc.?o3; ~$j,*GL&+ -5G~pLl~ 1,u ,~C~+- -c -. - 
v 

SAMPLE 

Sample ID Sample Collection Interval Start: /a 2 7 - 
Tvw Interval End: I o b 

TXOo03iO1 &.+~1~~;~~& Collection Method ~?“~ka+ ~3 ep (I’-&z’( Tge (xb*2r2icB~ 
v 

Weather Conditions: i’ o & 

Field Logbook(s)/Pgs. ES&H Jrnl(s)Pgs SEIR No. 

-/ - tii PG z3 Y /x .OO’ 
” 

Container information 

Checked and Reviewed By: Date 



GENERAL ENGINEERING LABORATORIES -ralorr Cerlllletloru 

TN 02934 

CERTIFICATE OF ANALYSIS 
VA OQlSl 

wl 99988’779 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Cecil Field/X 

cc: BECHOO394 Report Date: December 01,1994 Page 1 of 2 

Sampie ID 

LabID 

Matrix 

Date Colle&xi 

Date Received 

priority 

Collector 

: JxOOO31 SED 

: 9411324-m 
5 k\Y\xe \=pJl y-f WC0 A’i 

:SOil 

: 11/15/94 

: 11/16/94 
: Rush 

: Client 

Parameter QuaIKier Result DL RL ullhs DF Analyst Date Time Batch M 

- RadIologkal 
Gamma PHA - IO hm.s 

. Cesitim-137 

Potassium40 

‘Radium-226 

Radium-228 

Thorium-228 

Thorium-230 

Thorium-232 

Thorium-234 _. 

uranium-235’ 

Uranium-238 

U 0.00539 
2.69 

J 0.72 1 

J 0.752 

J 0.723 

J 0.721 

J 0.714 

J 2.74 

J 0.192 

J 2.74 

4 0.0165 

-+I- 0.402 

ii- 0.0748 

+I- 0.120 

+I- 0.0432 

-+I- 0.0748 

+I- 0.0427 

-t-J- 0.817 

+I- 0.120 

+I- 0.817 

0.0261 0.100 Q/g 1.0 ’ MDS llf27194 1428 57406 1 

0.268 1.00 pci/g 1.0 

0.0455 1.00 pCi/g 1.0 

0.0843 1.00 gcilg 1.0 

0.0362 5.m pcitg 1.0 

0.0455 1.00 pcilg 1.0 

0.0360 2.00 pciJg 1.0 

0.699 5.00 pci/g 1.0 

0.134 1.00 &i/g 1.0 

0.699 5.00 pci/g 1.0 

M = Method Method-Descripfton 

MI HASL 300 

RAC PRBJECT 22567 
Notes: 
The cplifias in this report are defmed as follows: 

J imi.icates presence of analyte c RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

F 0 Box 30715 *Charleston. SC 29117*@03) 556-8171 l Fax (503) 766-l 178 *9411324-08+ 
‘es- 

t d P:;nicd on rccth^!md ptpr. 'B&f 



GENEK4L ENGINEERIYG La4BORATORIES LaboraIorJ Ccrllrl~ioru 
Meeting todfl;;‘s neais \vitir-n lYsion.Jor io~or~*~~~. STATE GEL ET: 

: FL E87156Xi2% E.3747>~455 
NC 233 . 

SC lOI 10552 

TN 0293 

CERTIFICATE OF ANALYSIS 

Client: 

Contact 

Be&&l 

F’O Box 3.50 

Oak Ridge, Tennessee 3783 I-0350 

Ms. Lori Keller 

Project Descriptibn: Cecil FiekUJX 

cc: BECHOO394 Report Date: December 01.1994 Page 2of2 

Sample ID : 3x00031 SED 

M = Method Method-Description 

‘Ibis data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

An&ZZReport Specialist / 

NAVY RAC PkOJECl 22567 
BECHTEL ID NUMBER: -- 

$col c 0007 - / -- 

x5- SEQ SHT SUBMTL _. 

P 0 Box 307 I Z * Charleston. SC 291 I7 l (803) 556-8 I7 1 = Fax (803) 766- I i%g411324-08+ 

t:s prmcrl ny: iCC!Ckd pnpc. 0 0 ?- 



NAVY .RAC SED SdMPLlNG RECORD 

Weather Conditions: f I?LpKPi 
.J 

Field Logbook(s)lPgs. 

/ 
- 

ANALYTES 

BNAEfPESTlPCB 

CYANIDE 

\LS 

RAD ANAL 

Contblnor Infonnatfon 

PAt-1 

CONTAINER I PRESSER I CONTAINER I COMMENT 

250 ML AMBER NONE 
-- 

I I 
250 ML AMBER NONE - 

, 
250 ML AMBER NONE - -4 

125 ML NONE 4.C 
1 I I 

8 oz. clear wide 
mouth 

REMARKS: Ih) ss-.c!+)aJ 

CtX?ckcd and Reviewed 8~: Date 



,. 
Grid f: ‘2.. Detector: Technicians: 

SGil0r: BKG. 

Conversion: S/N: 

! ! 

I 1 I 

j / 1 I I 

I I I i I I 1 



GENER4L ENGINEERING LABOR4’I’ORIES LBboralorr CerllIlcd,oru 
Meefiq tocfay’s needs b?th n rfsion for toniorro~r~. S-I-A-E GEL “I 

FL m~56m294 E57’7?&9’5S 

h-C 233 

SC 10120 13552 

TX 02924 

VA Wl5I 

CERTIFICATE OF ANALYSIS vi7 9wsnl9 . 

Client: 

contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms.LoriKeller 

Project Description: Cecil FieWJX 

cc: BECHO0394 ’ Report Date: December 01,1994 Page 1 of 2 

Sample ID 

LabID 

Matrix 

Date Collected 

Date Received 

Priority 

Collector 

: lXOUO32 SED 

: 9411324-09 

- soil * 
: 11/15A4 

: 11/16/94 

: Rush 
: Client 

Parameter Qualifier Result DL RL ulllts DF Analyst Date Time Batch M C 

Radiological 
Gamma PI-LA - 10 items 
C:esi&n-137 

Potassium40 

Radium-226 

Radium-228 

.Thorium-228 

Thorium-230 

Thorium-232 

Thorium-234 _ 

Lhanium-235 

Uranium-238 

J 

3 
J 
J 
J. 
J 
J 

U 
J 

0.0522 +I- 0.0335 0.0320 

1.80 +!- 0374 0.693 
0.642 +/- 0.141 0.0604 

0.954 +I- 0.193 0.110 
0.898 +I- 0.129 . 0.0475 

0.642 +/- 0.141 0.0604 
0.887 4 0.128 0.0469 

1.76 +I- 1.10 1.07 
0.139 +!- 0.176 0.186 

1.76 4 1.10 1.07 

0.100 pcilg 1.0 tvfbs 11f27194 1441 57406 1 h’ 

1.00 pCi/g 1.0 

1.00 pci/g 1.0 

ml pci/g 1.0 
5.00 pa/g 1.0 

1.00 pcilg 1.0 

200 pa/g 1.0 

5.00 pcilg 1.0 
1.00 pci/g 1.0 
5.m pciig 1.0 

M = Method 

Ml’ 

Method-Description 

HA!SL300 

-- 

Notes: 
Tne quaMen in this report are defined as follows: 

J indicates pnzsence of analyte < RL (Report Limit) 
U indicates presence of analyte < DL (Detect Limit) 

llllllll~lll lllll lllllllllllllll llllllIll llllll II f I il 
i78*9411324-09* 

@@2f 
171 * Fax (503) 766-l 



GENER& ENGINEERING.LABORATORIES Laba~arJ Cerlin~lons 
Meering todq ‘5 neeris ,c*irh n visrott for rovbrrtiw.. STATE GEL EPI 

FL Es71S6B772W ES7$7”;5;453 
-NC 233 

SC 10120 10592 

TN 029% 

CERTIFICATE OF ANALYSIS. : 
00151 

999988779 . 

* 

Client: 

Contact: 

3echte.i 

POBox350 
Oak Ridge, Tennessee 3X31-0350 
Ms. Lori Kelk 

Project Description: Cecil FieWJX 

cc: BECHO0394 ’ Report Date: December 01.1994 Page 20f 2 

Sample ID : JXOOO32 SED 

M = Method -Method-Description 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

any questions to your Project Manager, Winter Seibert at (803) 769-7388. 

Y 
Andy&Report Specialist 

-- 

.- 

i ’ 

POBox30712~Charlesron,SC291l7~(803)556-8171~Fa~(803)766-117~94~~32~~* 
rw 

t-y’ Printd On rxyclcJ paper. 


	Return to Index
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES

	EXECUTIVE SUMMARY
	INTRODUCTION
	SITE HISTORY
	RADIATION SURVEY PLAN
	BACKGROUND DETERMINATION
	PORTABLE SURVEY INSTRUMENT RESPONSE
	DATA ACQUISITION
	SUMMARY OF RESULTS
	REFERENCES
	APPENDICES
	APPENDIX A FIELD DATA ACQUISTION FORMS: BACKGROUND DATA
	APPENDIX B LABORATORY ANALYSIS RESULTS: BACKGROUND DATA
	APPENDIX C SURVEY METER SOURCE CHECK LOG
	APPENDIX D GRID INTERSECT RADIATION DATA AND SELECT GRID INTERSECT PIC RADIATION DATA
	APPENDIX E GAMMA WALKOVER DATA
	APPENDIX G SOIL SAMPLE DATA
	APPENDIX H MOAT SEDIMENT SAMPLE DATA


